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Recent studies of the Soviet educational system indicate that great em- 
phasis is placed on science and engineering. Students are carefully selected 
for progression to the next higher level; science and mathematics make up a 
sizable portion of elementary- and secondary-school curricula; a relatively 
large fraction of the educational effort at the collegiate level is directed 
toward the production of scientists and engineers. 

In contrast, schools in the United States give mathematics and science 
less emphasis at elementary and secondary levels and are more permissive 
in allowing students to choose the fields in which they will specialize and 
to remain in or drop out of school as they wish. 

The net result is that the annual number of graduates in science and 
engineering has become greater and is increasing more rapidly in the Soviet 
Union than in the United States. The implications for scientific, technologic, 
and military progress in the two countries have been much discussed. 

Most persons acquainted with the situation agree that the fraction of 
the nation’s talent devoted to scientific pursuits should be increased. There 
is not such great agreement on proper methods of achieving the desired 
increase. Few are the extremists who would abrogate the traditional free- 
dom of individual choice, and few are the opposite extremists who would 
do nothing. Probably the range of choice of greatest concern is the extent 
to which the persuasive power of the Federal Government and the larg 
foundations should be differentially used to increase the number of science 
students. 

When industrial production and military strength depend as greatly as 
they do on science and engineering, it would be easy indeed to be stampeded 
into adopting measures designed to strengthen science at the expense of 
other areas of human endeavor. So far the temptation has been resisted; 
several important policy decisions have reflected a continuing belief in the 
desirability of maintaining maximum freedom of individual choice at col- 
legiate and higher levels. The student deferment policy of the Selective 
Service System uses quality, rather than field of interest, as the determining 
factor in deciding which students are qualified to remain in college or uni- 
versity. The Merit Scholarship Program begun this year under Ford Foun- 
dation auspices puts no restrictions on the fields in which scholarship win- 
ners can study. The staff of the National Science Foundation has spent many 
an hour in thoughtful discussion of whether it would be soc ially desirable 
to exercise the foundation’s authority to offer undergraduate scholarships 
in the sciences when similar offers are not available in other fields, and so 
far has not taken that step. 

Underlying all of these courses of action is the assumption that it is better 
to educate all young men and women of high ability than it is to pick out 
those who are interested in a particular area. The record is far from perfect 
in achieving this ideal, for many persons of high ability do not continue 
their education to the level that would enable them—and society—to make 
the most of their talents. In the long run it seems likely that science will 
profit at least as much from increasing the over-all number of students of 
high ability as it would from a more narrowly conceived effort, and that 
society as a whole will profit more.—D.W. 





See it better in 3-—D 


with Bausch & Lomb 








STEREOMICROSCOPES 


VIVID VIEWS 


You see clearly magnified images, vivid in natural 3- 
dimensional detail. Your field of critical view is wider 
than with any other stereomicroscope. The reason: the 


finest optical system ever produced for wide-field work. 


EASY TO USE 


Satisfy your specific needs... assure your comfort... with 
the right model from today’s most complete line. Vibra- 
tion-free: no image flutter, no eye-straining prism shift. 
Long working distance. Smooth, easy focus. Available in 
magnifications from 6.6 X to 150. 


LONG USEFUL LIFE 


Ready whenever you need it, year after year, in the lab or 
in the field. No double images... top-bottom-and-side sup- 
ports lock prism in shockproof alignment—for life! 
Razor-sharp, crystal-clear images, because patented seal 


keeps prisms and nosepieces dustproof—for life! 


FREE! exctusive 3-D 


MICRO-VISION BOOK 


®@ See actual stereo views! 


@ Fit exact model to spe- 
cific study needs with 
unique Selector-Chart! 


Write today for Manual 
D-15. Bausch & Lomb 
Optical Co., 64280 St. 
Paul St., Rochester 2, N.Y. 





1126 




















BAUSCH 6 LOMB 


mc 8 





America’s only complete optical source... from glass to finished product 


SCIENCE, VOL. 122 

















9 December 1955, Volume 1 


99 


— 


, Number 3180 


High-Current Accelerators 


It is hardly necessary to point out that 
the remarkable development of particle 
accelerators, like all far-reaching scien- 
tific and advances, is the 
work of many people in many labora- 


technologic 


tories over the world. It was, for example, 
Cockcroft and Walton in England who 
first achieved the disintegration of lithium 
by accelerated protons, and it was Veks- 
ler of the Soviet Union who, in a classic 
paper on the theory of accelerators, was 
the first 
thereby pointing the way to much higher 
energies. 

The bevatron at the University of Cali- 
fornia, which for the moment is the larg- 


to describe the synchrotron, 


est proton sync hrotron, is shown in Fig. 
1. The magnet is arranged in four quad- 
rants and in the foreground may be seen 
the cavity-type linear accelerator, which 
serves to inject pulses of 10-Mev protons 
into the synchrotron. The radiofrequency 
accelerating electrode and its associated 
equipment are in the straight section on 
the right, while the target area is in the 
straight section opposite the injector area 
and hence is hardly visible in the figure. 

Figure 2 is a limited view of the in- 
jector quadrant of the bevatron. On the 
right is shown the housing of the 500-kilo- 
volt Cockcroft-Walton accelerator, the 
foreground shows the 10-Mev linear ac- 
celerator, and on the left can be seen the 
strong-focusing quadrupole magnetic 
lens, which focuses the beam appropri- 
ately into the bevatron. 

Figure 3 shows the power supply of the 
bevatron, which provides 100,000-kilo- 
watt pulses that are switched by the ar- 
ray of ignitrons shown in the foreground. 

I shall not undertake a more detailed 
description of the bevatron. For some 





The author is director of the Radiation Labora- 
tory, University of California, Berkeley. This article 
is based on a lecture that was given on the evening 
of 11 August at Geneva, Switzerland, during the 
United Nations International Conference on the 
Peaceful Uses of Atomic Energy. 
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time now it has been in operation at full 
energy, 6.2 Bev. 

I should like this great 
machine is being utilized by scientists of 
many laboratories in America and abroad 

indeed, about one-quarter of the oper- 
ating time has been devoted to further- 
ing work outside the United States. The 
many visiting scientists, especially from 


to note that 


overseas, have been a real source of pleas 
ure to all of us in Berkeley. Their pres- 
ence has contributed greatly to the work 
in progress, and we.appreciate even more 
the fact that 
creasing enormously 


their collaboration is in- 
the flow of 
knowledge that the bevatron makes pos- 
sible. 


new 


Of course, the finest flowering of this 
kind of international collaboration is em- 
bodied in the CERN 
developed 


Laboratory now 


being so auspiciously in 
Geneva by the European Organization 
for Nuc lear Resear¢ h. 

It is perhaps an understatement to say 
that the richness of the domain of the 
nucleus opened up for investigation by 
accelerator developments has exceeded 
all expectations. Those of us who have 
had the good fortune to participate in 
these developments during the past quar- 
ter-century have, indeed, a vivid impres- 
sion that each 
inaccessible 


new door to a hitherto 
region of nature that is 
opened by the development of an ac- 
celerator of new capabilities always leads 
to unexpected advances in knowledge of 
both scientific and technologic impor- 
tance. It is, of course, for this reason that 
accelerator developments over the world 
are proceeding at an ever-increasing pace. 

In his retiring address as president of 
the American Physical Society in 1954, 
Enrico Fermi humorously presented a 
logarithmic plot of the progress in ac- 
celerator developments toward ever 
higher voltages. He extrapolated the ex- 
ponential progress of recent years to show 
that in a few more decades our accelera- 
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tors would circle the earth and compete 
with very energetic cosmic rays! 

In the same spirit, one may extra- 
polate the currents that will be produced 

Fig. 4). Taking a milliampere for cyclo- 
trons in 1940, a microampere for synchro- 
cyclotrons in 1943, and a millimicroam- 
pere for the cosmotrons and bevatrons of 
1956, we obtain a current of 5 x 10~* par- 
ticles per second or 2 protons per hour 
when our energy should reach 10% elec- 
tron volts! 

In a more serious vein, it is clear that 
the duty-cycle limitation on beam cur- 
rents imposed on all pulsed accelerators 
is a matter of concern. For it goes with- 
out saying that increasing beam intensi- 
ties manyfold opens up new _possibili- 
ties for research just as ever higher 
energy opens new domains of investiga- 
tion. If, for example, 15 years ago cyclo- 
tron currents had been small fractions of 
microamperes, rather than many micro- 
amperes, the discovery of neptunium, 
plutonium, and other transuranium ele- 
ments and their remarkable properties 
would surely have been delayed. Indeed, 
perhaps the United Nations Interna- 
tional Conference on the Peaceful Uses 
of Atomic Energy in Geneva would not 
have been held! The problem of produc- 
ing high currents of high-energy particles 
is unquestionably an important one. 

Many people have given thought to 
this problem, and the story of their work 
is interwoven with that leading to higher 
energies. However, it is less well known 
to most physicists. It begins, at least for 
circular accelerators, with a paper pub- 
lished by L. H. Thomas in 1938 in which 
he showed that the energy limitations of 
an ordinary cyclotron (because of rela- 
tivity mass increase with energy) can be 
overcome by inserting periodic azimuthal 
variations in the magnetic field so that 
the particle orbits depart from circular 
form, the departure being larger for the 
higher-energy orbits of larger radius. This 
work of Thomas received but little atten- 
tion for a period of more than 10 years. 
This may be ascribed partly to the fact 
that the cyclotron people had all they 
could do to develop and exploit the sim- 
pler and more straightforward conven- 
tional cyclotron until they all became 
occupied with assisting in the defense of 
their various countries. After the war, it 
seemed simpler to raise cyclotron energies 
by using the principle of phase stability 
of Veksler and McMillan as embodied in 
the synchrocyclotron. 

A few years after the war, however, at- 
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Fig. 3. Bevatron magnet power supply. 
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tention in our laboratory was drawn to 
the problem of producing high currents 
of particles accelerated to energies in 
the range reached by the synchrocyclo- 
tron, and in that connection my colleague 
McMillan came forward with an inde- 
pendent approach to the problem of a 
magnetic field that would be suitable 
for a high-energy cyclotron. 

There is not space here to discuss the 
relationship of McMillan’s solution to 
that of Thomas, although they were 
basically similar in providing an azimu- 
thal variation in the magnetic field to 
achieve focusing. Nor is it possible to 
describe Judd’s and later Richardson's 
contributions to the design of suitable 
fields, which made possible cyclotrons 
capable of continuous (in contrast to 
pulsed) operation with deuterons in the 
energy range above 700 Mev. 

Figure 5 shows schematically the orbit 
of a particle in such a magnetic field 
which is a function of both azimuth and 
radius. Here n varies around the orbit 
as does the radius, so that the focusing 
action is partly due to the variation in 
radius, which produces focusing like that 
of a wedge-shaped magnet, while the 
variable n gives the effect of alternating- 
gradient focusing of Christofolis and of 
Courant, Livingston, and Snyder. 

Now I should like to describe the ex- 
periments that have been carried out in 
our laboratory with an electron model of 
a cloverleaf cyclotron (so called because 
of the shape of the magnet pole pieces), 
which have so beautifully substantiated 
the theoretical expectations. 

One of the pole faces of the magnet 
of the electron model is shown in Fig. 6. 
Here the magnet diameter is 40 inches, 
and the magnetic field chosen has a 
threefold symmetry. 

Figure 7 shows a general view of the 
interior of the electron model. The vari- 
able magnetic gap is in view as well as 
one of the three accelerating electrodes 
that occupy the three wide-gap regions 
between the poles. 

Now, in this electron model, where the 
electrons reach final velocities equal to 
that of 300-Mev deuterons (6B =0.5), the 
magnetic fields are small—only about 20 
gauss—and inhomogeneities of the iron 
make it difficult to produce the desired 
magnetic field. The mechanical problem 
of shaping the pole pieces accurately is 
also quite severe, and consequently field- 
correcting coils are mounted on the pole 
pieces as shown in Fig. 8. As is seen, there 
are a considerable number of concentric 
coils to vary the average radial value of 
the field, while a number of coils in the 
valleys of the gap provide for azimuthal 
and radial variations. 

With these orbit-correcting coils, it was 
possible to produce the desired field with 
the desired precision to tenths of 1 per- 
cent everywhere. 

With a suitable electron gun at the 
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center, the model operated quite in ac- 
cord with theoretical expectations. The 
measured threshold voltage to accelerate 
electrons was only 23 or 24 volts, which 
corresponded to the energy gain required 
for electrons to miss striking the electron 
gun. It is estimated that the electrons re- 
quired 2000 or 3000 revolutions to reach 
their final energy of 70,000 volts. This 
corresponds in an actual accelerator to 
an electrode potential of about 100 kilo- 
volts to accelerate deuterons to 300 Mev. 
Thus, it is clear that the Thomas-type 
field does indeed provide the necessary 
axial and radial stability and that, within 
the limits expected on _ theoretical 
grounds, the particles can stay in phase 
with the constant-frequency accelerating 
voltage. 

It was observed that essentially the 
entire electron beam escaped from the 
machine in three divergent beams from 
each of the three hills, and by weaken- 
ing the field on one of the hills, it was 
found possible to produce a beam con- 
taining 90 percent of the total circu- 
lating energy from the hill in question. 
3y use of an external focusing magnet, 
the external beam could be converged, 
and all together it appeared that this 
type of cyclotron, which we called a 
cloverleaf cyclotron, had the admirable 
property of easy beam extraction along 
with high currents at high energy with 
very low voltages on the accelerating 
electrodes. 

At this stage, I should like to draw at- 
tention to yet another approach to the 
problem of high-current high-energy cy- 
clotrons, which is a by-product of the 
new and interesting set of proposals now 
under investigation by the accelerator 
design group of the Midwestern Univer- 
sities Research Association MURA), 
under the leadership of Kerst, whose in- 
terest lies primarily in the attainment of 
high energies in proton synchrotrons. 
Their work is so new that it has not yet 
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Fig. 4. Extrapolation of accelerator energy 
and current output. 
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Fig. 5. Left, particle orbit in Thomas-type cyclotron field. Fig. 6. Right, electron mcdel 


cyclotron pole face. 





Fig. 7. Interior of electron model cyclotron. 


been put to practical test, although they 
are now engaged in constructing an elec- 
tron model accelerator that will explore 
some aspects of their proposals. It is 
based on the observations of Keith Symon 
that a proton synchrocyclotron can be 
built with a magnet of small radial extent 
like that of a synchrotron, provided that 
particles are injected with reasonable 
energy. This can be done by exploiting 
the alternating-gradient focusing with 
its well-known property of “momentum 
compaction” by which orbits of widely 
differing energies may be made to be 
very near each other in space. It cer- 
tainly will be interesting to see whether 
such a scheme appears to be as attractive 
in practice as the alternating-gradient 
modulated magnets being employed by 
the Brookhaven and CERN groups for 
machines in the 20- to 30-Bev range. 
The MURA group has introduced the 
idea of spiraling the hills and valleys of 
the magnetic field so that particle orbits 
cross them at a rather steep angle in- 
stead of perpendicularly. Applying these 
ideas to betatrons, they predict that using 





a greater flux change than necessary to 
attain the desired energy may free a beta- 
tron from its duty-cycle limitation and its 
current may be increased 10,000-fold! 
Moreover, with the spirally rigid poles, 
it is possible to arrange matters so that 
orbits of all energies are geometrically 
similar, with the frequencies of radial 
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Fig. 8. Electron model cyclotron pole face 
with field-correcting coils. 
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Fig. 9. A-48 high-current accelerator, low-velocity end. \<Tuners 





Fig. 10. Quarter-wave accelerator with one drift tube in place. 
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and axial oscillations remaining constant 
throughout the acceleration process. 
Therefore, in principle, troubles with 
resonance effects can be avoided. This 
MURA work, therefore, seems to con- 
stitute another improvement in the de- 
velopment of fixed-frequency cyclotrons. 

All of this work has shown that the 
original energy limitations of the ordi- 
nary cyclotron can be surmounted in a 
variety of ways. This information can be 
applied directly to improve the perform- 
ance or to lower the dee-voltage require- 
ment on existing cyclotrons by simply re- 
shaping the poles. This procedure has 
already been carried out under the di- 
rection of Keith Boyer on the Los Ala- 
mos cyclotron and has resulted in very 
satisfactory operation with a greatly re- 
duced loss of particles during accelera- 
tion. The present reasonable energy limit 
for high-current cyclotrons producing 
currents of many milliamperes is not easy 
to establish, but it seems certain that it 
will increase with the development of 
accelerator technology that is certain to 
continue as long as physicists are inter- 
ested in looking for new problems to 
solve. 

Now I return to the accelerator devel- 
opment work in Berkeley during the last 
t or 5 years. Along with the development 
of the cloverleaf cyclotron, a greater 
effort was made in collaboration with 
the California Research and Develop- 
ment Company to develop the linear 
accelerator, of the cavity-resonator type 
devised by Alvarez, for high currents at 
high voltages. The over-all objective was 
what might be called a superpower par- 
ticle accelerator capable of producing 
thousands of kilowatts of high-energy 
protons. The linear accelerator develop- 
ment appeared so promising that it was 
decided to abandon consideration of con- 
struction of a cloverleaf cyclotron, which 
would involve a very large capital ex- 
penditure, and to concentrate on the de- 
sign and construction of a linear machine, 
the first sections of which would not en- 
tail too great a capital outlay and would 
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Fig. 11. Half-ampere, 100-kev proton 
beam entering input aperture of A-48 
accelerator. 
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Fig. 12. Energy distribution of beam from 
quarter-wave accelerator. 


allow extension almost indefinitely to 
higher voltage as desired in the future. 

Of course, the first problem was a 
source of protons of many amperes from 
which could be withdrawn 100- to 200- 
kilovolt protons focused into a beam that 
would pass through an aperture of about 
5 centimeters in diameter. After that 
there was the problem of accelerating 
the beam in a first stage to about half a 
million electron volts. Theoretical stud- 
ies had shown that in a cavity-type ac- 
celerator operating at a frequency of 
48 megacycles per second, where solenoid 
focusing was used in the drift tubes, there 
should be no great difficulty in acceler- 
ating such a 500-kilovolt beam on up to 
many hundreds of millions of volts with 
little loss and at comparatively high effi- 
ciency. In other words, the technical 
problem seemed essentially that of bring- 
ing a large current of ions up to about 
half a million volts or so, sharply focused 
and bunched for injection into the linear 
accelerator of the Alvarez type, which we 
call the A-48 accelerator. 

The arrangement has worked out very 
well, as is shown in Fig. 9. At the left is 
the injec tor, consisting of an arc source 
in a solenoidal magnetic field mounted 
on insulators in a vacuum tank. The ar 
body is maintained at a positive potential 
up to 140 kilovolts and has produced up 
to 34 ampere of focused ion beam. Ions 
produced in the arc are accelerated by a 
single gap through a 4-foot length of 
beam tube and are brought to a focus 
on a collimating aperture by a_ large 
solenoidal magnet, through which the 
beam tube passes. The diameter of the 
ion beam is controlled by varying the 
magnet current, and the centering of the 
s controlled by orienting 


ion beam 


the magnet, which is flexibly mounted 

Just beyond the collimating aperture, 
the ion beam passes through the buncher, 
which applies a 24-megacycle ripple of 
5 to 7 kev to the beam. As a result, a 
large fraction of the ions arriving at the 
first radiofrequency accelerating gap are 
bunched into a small phase angle of the 
24-megacycle wave. 

The next component shown is the 
24-megacycle quarter-wave accelerator 
This machine consists of two quarter- 
wave resonant stems, the ends of which 
are drift tubes for 24-megacycle accel- 
eration. Each drift tube and stem is 
housed in a separate cavity to reduce 
to a minimum the coupling between 
them. The gap spacing for each drift 
tube is (3/2) BA and that between the 
two cavities is 1 BA, so that ideally the 
two stems should operate 180 degrees out 
of phase. Actually, the two stems and the 
buncher are all separately driven and the 
phases between them are adjusted for 
optimum output 

In each drift tube and at positions be 
fore, between, and after the drift tubes, 
solenoidal magnets are located as shown 
to maintain beam focus throughout. Fig 
ure 10 is a view of the quarter-wave ac- 
celerator with one drift tube in place 

Deuterons are accelerated by the quar 
ter-wave machine from 140 kev to about 
1 Mev, for which energy the velocity is 
great enough that the frequency can be 
increased from 24 to 48 megacycles pet 
second for subsequent acceleration 

Figure 11 shows the ion beam from 
the injector as it passes from the beam 
tube into the collimating aperture. When 
this photograph was made, a continuous 
beam of about /2 ampere of 100-kev pro 
tons was being injected through a 2.5- 





Fig. 13. Left, interior view through side porthole of A-48 cavity. Fig. 14. Right, interior view of A-48 cavity through the beam output port. 
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inch-diameter collimating aperture into 
the accelerator. 

This part of the A-48 accelerator op- 
erates continuously and smoothly, deliv- 
ering several hundred milliamperes of 
Yy-million-volt protons or 1-million-volt 
deuterons, thus several hundred kilowatts 
of nicely reach a 
meter from the last 
electrode. 


focused ions target 


about | accelerator 
The beam, of course, is bunched into 
, and 
the instantaneous currents therefore are 


short pulses (less than 10°§ second 
of the order of 1 ampere. The energy 
distribution in the beam when protons 
are accelerated is shown in Fig. 12. It 
is seen that most of the beam is close to 
the desired energy and indeed is very 
close to theoretical expectations. 


We are now building two sections of 
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15. Perspective drawing of A-48 accelerator. 
the A-48 accelerator to produce “4 am- 
pere of 7.8-Mev deuterons. Figure 13 is 


a view of the interior of one of the 20- 
foot cavities looking in through a port- 
hole in the The drift 
viewed from below and off to one side. 
The cavity tank is fabricated of copper- 
clad steed, the drift tube shells of copper 


side. tubes are 


sheet, and the supporting stems of heavy- 
wall steel tubing, copperplated on the 
exposed surfaces. Figure 14 is another 
view looking down the line of drift tubes, 
showing the aperture through which the 
beam passes. The drift-tube volume is 
much larger than the beam aperture be- 
cause of space requirements for wate1 
cooling and solenoidal focusing magnets. 

The general arrangement of the A-48 
high-current accelerator is shown in a 
perspective drawing, Fig. 15. At the left 





16. View of A-48 accelerator during construction. 
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are located the ion injector, the beam- 
focusing and steering magnet, the 24- 
megacycle buncher, and the quarter- 
wave accelerator as previously described 

The deuteron beam at 1 Mev from the 
quarter-wave accelerator then enters the 
first of two 48-megacycle resonant-cavity 
acccelerator sections, each 20 feet long 
A portion of the side wall of the second 
cavity is cut away to show the drift tubes 
and supporting stems. As I have already 
mentioned, each drift 
solenoidal magnet for maintaining beam 
focus throughout the machine. The gap 


tube contains a 


spacings in both resonant cavities are | 
Bi; that is, the ions receive one acceler- 
ating impulse during each radiofrequency 
cycle. 

Since the design deuteron current out- 
put at 7.5 Mev is 0.25 ampere, the target 
system is designed to dissipate 2 mega- 
watts of beam power. To prevent ex- 
cessive power concentration at the target, 
the ion beam passes through a rotating 
magnetic field at the exit aperture so that 
the beam is slightly deflected and proc- 
essed over a target spot up to 3 feet in 
diameter. The target consists of a bank 
of overlapping tubes of aluminum, mag- 
nesium (Dow metal), or other metal with 
high-velocity water flow to insure good 
heat transfer 

The construction of this superpower 
accelerator is well along, and we expect 
that it will begin operation next year. A 
recent photograph of the present stage 
of construction is shown in Fig. 16, I can- 
not help but wonder what new knowledge 
will come from the availability in the 
laboratory of these very high currents of 
high-energy particles. Just as it is certain 
that new things of great interest will in- 
deed turn up, so we may be confident that 
plans will go forward to build additional 
accelerating sections for this machine for 
ever higher voltages. 
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News of Science 


Science Reporting 


In view of the current concern about 
the responsibility of scientists for keep- 
ing the public informed about scientific 
progress and at the same time for main- 
taining accuracy and avoiding the stigma 
of the publicity seeker (see the editorial 
i 12 Aug.), there should be 
considerable interest among scientists in 


in S¢ rT nce, 


the article by Gwinn Owens, science 
writer, in the November Johns Hopkins 
Magazine. Interpreting science to lay- 
men, says Owens, is primarily a problem 
of accurate translation. The scientist 
must recognize the nature of the audi- 
ence, which necessitates that the story 
first of all be interesting if it is to be news 
at all. 

There is also the question regarding 
what the public has the right to know. 
This grows not only out of the fact. that 
what the scientist is doing in the labo- 
ratory may change the layman’s life, but 
also out of the fact that the public, 
directly or indirectly, is paying for the 
research. At the same time, the scientist 
must resist pressure upon him to speak 
of results prematurely—he must never 
allow impatience for “results” on the 
part of the public to lead him to jump 
the gun and raise hopes falsely. 

Owens agrees with the editorial writer 
of the Southern Medical Journal who 
has criticized the “debacle” of the publi- 
cizing of the poliomyelitis vaccine last 
spring, insofar as misinterpretation of 
the reports of the trial use of the vaccine 
and the right of the investigator to con- 
trol his own investigations may be con- 
cerned; but he holds also that the edi- 
torial writer missed an important point 
in not recognizing “the urgent need for 
popular understanding and support if 
large-scale, non-government research is 
to survive in this country.” Popular arti- 
cles on research bring the pennies that 
amount to millions of dollars for re- 
search in medical fields. 

The crux of the discussion, then, is 
the question: “How do we bridge the 
gap between the scientist and the inter- 
ested public?” Owens suggests that there 
is no better way than close collaboration 
between the scientist and the reporter. 
“The scientist’s part is to make sure that 
the reporter understands the project 
thoroughly. This may mean simplifying 
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technical terms and descriptions of pro- 
cedures. Chances are, the reporter knows 
something about the work, for essentially 
he is a middle man. He knows less than 
the professional, but more than the po- 
tential reader.” 

Owens feels that the scientist is often 
oversensitive about the use of terms that 
seem “imprecise” or even inaccurate; or 
is too unwilling to admit practical bene- 
fits even where these exist. On the othe 
side, the reporter has the responsibility 
for telling the truth to the public, and 
must not actually distort it. 

This article raises a number of other 
interesting problems. What it does not 
clarify is how the necessary collaboration 
between a busy scientist and a busy re- 
porter is to be worked out. What are the 
minimum provisions that will insure ac- 
curacy of account, interest and timeliness 
in the report, and fair treatment on all 


) 


sides ?—B.G 


News Briefs 


®The University of Chicago's Institute 
for Nuclear Studies became the Enrico 
Fermi Institute of Nuclear Studies in 
ceremonies honoring the memory of 
Fermi that took place on 18 Nov. A por- 
trait of Fermi was displayed for the first 
time. It is the work of Mrs. Alex Langs- 
dorf, whose husband is a nuclear physi- 


cist at Argonne National Laboratory. 


® For the second time in 18 months the 
Air Research and Development Com- 
mand’s Air Force Cambridge Research 
Center will sponsor an intensive study of 
a solar eclipse. Some 63 scientists, tech- 
nicians, and airmen, representing a dozen 
agencies, have left the United States for 
posts in Africa, Ceylon, 
Burma, Thailand, Viet Nam, and For- 
mosa, where they will study an annular 
eclipse that will take place on 14 Dec 

Advance parties from the American 
Geographical Society of New York al- 
ready have charted the stations where 
special instruments are being set up. 
Project scientist for the forthcoming ob- 
servations is Robert Fitzpatrick, geo- 
physicist with the Terrestrial Sciences 
Laboratory, Geophysics Research Direc- 
torate, AFCRC. 


Working closely with Fitzpatrick dur- 


observation 


ing the past 6 months have been a num- 
ber of agencies with long experience in 
the scientific observation of solar eclipses 
Among them are the Georgetown Uni- 
versity Observatory of Washington, D.C., 
headed by Francis J. Heyden, the Amer- 
ican Geographical Society of New York, 
and the Air University Arctic-Desert- 
Tropic Information Center of Maxwell 
Air Force Base, Montgomery, Ala. 

Specialists from a number of univer- 
sities also will take part in the obser- 
vations. Teams of astronomers will man 
stations at 11 sites along the path of the 
eclipse. The research groups will include 
men from Georgetown University, Uni- 
versity of Pittsburgh, Indiana University, 
Milwaukee Astronomical Society, Johns 
Hopkins University, Pennsylvania Stat 
University, Swarthmore College, Uni- 
versity of North Carolina, Loyola Uni- 
versity, Ohio State University, and Yale 
University. 

The determination, as exactly as pos- 
sible, of the shape and size of the earth 
is the main purpose of the eclipse expedi- 
tion. By determining the exact difference 
in the time of the occurrence at different 
sites, it is possible to determine the dis- 
tance between the sites. 

Two methods will be used to take 
measurements; the first, a photographic 
method, consists of photographing the 
sun’s image during the onset of the 
eclipse. At the same time that the pic- 
ture is taken a radio time signal is re- 
corded so that the time of the photograph 
is known to within 1 millisecond. After 
the return of the expeditions, all photo- 
graphs will be measured (there will be 
500 pictures from each site), and the 
exact time of any given phase of the 
eclipse can be determined. 

In the second method a photoelectric 
cell will be trained on the sun. By means 
of electronic amplifiers and recorders, 
an ink record of the variation of light 
during the eclipse will be obtained. This 
record is also made simultaneously with 
an accurate radio time signal, so that the 
exact time of any phase can be deter- 
mined. The entire eclipse will last about 
2 hours, from its beginning m Africa to 
its ending just north of Formosa 


®Workmen began pouring concrete on 
17 Nov. for India’s Bhakra Dam, which 
may be the world’s highest when it is 
finished in 1961 or 1962. Pouring of the 
concrete is scheduled to continue non- 
stop for 4 years until the dam stands 
more than 700 feet—possibly 750 feet 
above the bed of the Sutlej River 

Bhakra Dam, key construction in a $327- 
million Bhakra-Nangal irrigation and 
power project, is rising in a gorge of the 
Sutlej River in the Himalayan foothills 
225 miles north of New Delhi. When 
completed, Bhakra will have a capacity 
of 900,000 kilowatts. 


India is paying the cost. American 


1133 





engineers, led by Harvey Slocum of Al- 
hambra, Calif., have been employed by 
the Indian Government as advisers. Some 
30 to 40 Americans have assisted in the 
preliminary construction and planning 
during the past 3 years. 


Slocum, who has been construction 
chief at such United States dams as 
Shasta and Grand Coulee, describes 
Bhakra as probably the most difficuit 
dam ever undertaken. He says that this 
is because of the remoteness of the site, 
the geologic formations in the gorge, 
and the lack of sufficient trained per- 
sonnel to supervise the work force of 
more than 70,000. 

Preparation of the site has taken years. 
The gorge was scraped, diversion dams 
and tunnels were built to route the Sutlej 
around the dam site, railroads were con- 
structed to carry the concrete from the 
mixing plants, conveyor belts were in- 
stalled, and floodlights were set up for 
24-hour operation. 


® Successful clinical trial of an experi- 
mental vaccine against one type of com- 
mon respiratory illness has been an- 
nounced jointly by the U.S. Public 
Health Service and the Johns Hopkins 
Medical Institutions. Experiments indi- 
cate that the vaccine provides substantial 
protection for human beings against one 
of the nine viruses in the APC (ade- 
noidal, pharyngeal, conjunctival) group, 
a family of respiratory viruses discovered 
several years ago. 

The research, conducted with human 
volunteers, dealt with type 3 APC virus, 
which causes a 5-day illness marked by 
fever, sore throat, and conjunctivitis. 
The illness can be sporadic or occur in 
sharp outbreaks or epidemics. 

Diseases of the upper respiratory tract 
are so widespread that the average Amer- 
ican experiences an estimated six attacks 
each year. Studies have shown that 40 
to 50 percent of the persons who are 
absent from their jobs because of illness 
are incapacitated by common respiratory 
diseases. APC infections represent only 
one part of this problem. 

The research team emphasized that its 
work is still in the preliminary stage and 
that the vaccine is purely experimental. 
There is no plan to produce the vaccine 
for public use in the near future. 

Results of the studies, indicating sub- 
stantial protection by the vaccine against 
induced infection, are reported in the 5 
Nov. issue of the Journal of the Amer- 
ican Medical Association. The authors 
are R. J. Huebner, J. A. Bell, W. P. 
Rowe, T. G. Ward, R. G. Suskind, R. S. 
Paffenbarger, and J. W. Hartley. All are 
Public Health Service investigators with 
the exception of Ward, who is associate 
professor of microbiology at Johns Hop- 
kins University School of Hygiene and 
Public Health. 
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Serving as volunteer subjects for the 
vaccine tests were 83 inmates of the Fed- 
eral Reformatory at Chillicothe, Ohio, 
and the Maryland State Reformatory 
for Males at Breathedsville. The two in- 
stitutions have been cooperating with re- 
search workers for the past 2 years in 
respiratory virus studies that laid the 
groundwork for the vaccine trial. 


® With the publication of the November 
1955 issue of the American Annals of 
the Deaf, the 100th volume of this jour- 
nal was completed. The journal was 
founded in 1847 at the American School 
for the Deaf in Hartford, Conn., but pub- 
lication was suspended during the Civil 
War and was not resumed until 1868, 
when the editorial office was located at 
Gallaudet College, the national college 
for the deaf in Washington, D.C., where 
it has since remained. 

American Annals of the Deaf is the 
official organ of the Convention of Amer- 
ican Instructors of the Deaf, founded in 
1850, and of the Conference of Execu- 
tives of American Schools for the Deaf, 
founded in 1868. According to the Li- 
brary of Congress, the Annals is probably 
the oldest educational journal in the 
United States, and is the oldest publica- 
tion in the world on the education of the 
deaf. 

The entire scope of educational work 
for the deaf in the United States and 
Canada has expanded greatly since the 
close of World War II. The plight of the 
war-deafened veterans, the increased use 
of electronic amplification in hearing 
aids, the growth of the preschool move- 
ment in schools and classes for the deaf, 
and the rapid development of services 
for parents of deaf and hard-of-hearing 
children during the past 10 years awak- 
ened great interest in the education of 
the deaf. Because of this increased in- 
terest, with the accompanying expansion 
in the public ation of textbooks, news- 
paper articles, magazine articles, and 
radio and television programs, Powrie V. 
Doctor, editor of the American Annals 
of the Deaf, has felt it advisable to call 
attention to the resources that are ob- 
tainable through the journal’s office. 


Scientists in the News 


MAX F. DAY of the Division of Ento- 
mology, Commonwealth Scientific and 
Industrial Research Organisation of Aus- 
tralia, has been appointed for 2 years to 
the Australian Scientific Liaison Office, 
Washington, D.C. Day, who obtained his 
doctorate at Harvard University, was in 
the Liaison Office during World War II. 


LEO KANNER, professor of psychiatry 
and pediatrics at Johns Hopkins Uni- 
versity and director of the children’s 





psychiatric service at the Johns Hopkins 
Hospital, will serve as Knapp visiting 
professor at the University of Wisconsin 
in the second semester of the current 
academic year. During his stay at Wis- 
consin he will teach in the medical 
school, deliver several public lectures, 
and lead discussions on child behavior. 
Kanner is the author of a large number 
of both technical and popular works on 
child psychiatry, among them A Mini- 
ature Textbook of Child Psychiatry, and 
articles dealing with psychiatry, psychol- 
ogy, education, history, and 


folklore. 


medical 


LEWIS H. WRIGHT, an anesthesiologist 
and a member of the staff at E. R. 
Squibb and Sons for more than 25 years, 
has been named to receive the 1955 Dis- 
tinguished Service award of the Ameri- 
can Society of Anesthesiologists. The 
announcement was made at the recent 
annual meeting of the society in Boston, 
Mass., a meeting that marked the or- 
ganization’s 50th anniversary. 

WILLIAM E. RANZ, associate professor 
in engineering research at Pennsylvania 
State University, received the 1955 
Junior Award in chemical engineering 
from the American Institute of Chemi- 
cal Engineers during its annual banquet 
on 29 Nov. He was honored for his paper 
“Friction and transfer coefficients for 
single particles and packed beds,” which 
was published in Chemical Engineering 
Progre ss in 1952. 

ELVIN.C. STAKMAN, emeritus professor 
of plant pathology at the University of 
Minnesota and a former president of 
the AAAS, has been serving as Hitch- 
cock professor at the University of Cali- 
fornia, Berkeley. The six public Hitch- 
cock lectures have been concerned with 
various aspects of plant disease, the 
world’s food supply, international co- 
operation in scientific research, and 
scholarship in the academic world to- 
day. 


K. H. GUSTAVSON, head of the Swedish 
Tanning Research Institute, Stockholm, 
has received the IVA grand gold medal, 
the highest award of the Royal Swedish 
Academy of Technical Sciences (IVA). 
He was honored for his pioneering con- 
tributions to the chemistry and reactivity 
of collagen and for his investigations of 
the mechanism of tannage, particularly 
his research on the reaction of chromium 
compounds with hide protein in chrome 
tanning. 

Gustavson is president of the Interna- 
tional Union of Leather Chemists’ Socie- 
ties. He has been a member of the Amer- 
ican Chemical Society for 35 years and 
worked in this country as a_ leather 
chemist for many years. 
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HENRY RINDERKNECHT, formerly of 
Crooks Laboratories, England, has 
joined the staff of the California Foun- 
dation for Biochemical Research, Los 
Angeles, as director of the organic re- 
search division. 


BRUNO VASSEL, former supervisor of 
organic and biochemical research for the 
International Minerals and Chemical 
Corporation at Skokie, IIll., has been 
named director of research for Johnson 
and Johnson Do Brasil in Sao Paulo, an 
affiliate of Johnson and Johnson, New 
Brunswick, N. J. Vassel has been par- 
ticularly active in the fields of protein 
isolations; monosodium glutamate proc- 
esses; amino acid analyses and syntheses; 
pharmaceuticals; polarograph; flotation 
reagents; detergents; and starch deriva- 
tives. 


VICTOR CONQUEST, vice president of 
Armour and Company, who has directed 
the company’s research activities in Chi- 
cago since 1931, has been named re- 
cipient of the Industrial Research In- 
stitute medal for 1956. The medal has 
been awarded annually since 1945 to 
honor “outstanding accomplishment in 
leadership in or management of indus- 
trial research which contributes broadly 
to the development of industry or the 
public welfare.” Formal presentation of 
the medal will be made next April at 
the institute’s annual meeting in White 
Sulphur Springs, W. Va. 

Conquest’s original department con- 
sisted of 15 persons; the Armour tech- 
nical staff now has more than 400 mem- 
bers. They have developed hormone and 
enzyme products including ACTH, from 
meat animals, chemicals made from fats, 
and many other products. 


RICHARD M. HERMES, formerly with In- 
ternational Business Machines, has joined 
the staff of Stanford Research Institute 
as a senior research engineer in the con- 
trol systems laboratory. He will work on 
the design of electromechanical controls 
for paper-handling and electronic data- 
processing systems. 


OLLE RIMER, a Swedish industrial en- 
gineer, has been assigned by the United 
Nations Educational, Scientific and Cul- 
tural Organization to teach engineering 
at the Indian Institute of Technology in 
Kharagpur. Rimer is on leave from his 
post as assistant professor of industrial 
engineering at the Royal Institute of 
Technology and the Chalmers Institute 
of Technology, Stockholm. The third 
Swedish national to be sent to India by 
UNESCO on a technical assistance mis- 
sion, Rimer will join an international 
team of scientists that has been working 
with the Indian Institute of Technology 
since 1951, 
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DEAN W. ROBERTS of Baltimore, Md., 
medical administrator, physician, and 
leader in the field of public health, has 
been appointed executive director of the 
National Society for Crippled Children 
and Adults, Chicago, Ill. Roberts, since 
1952 director of the National Commis- 
sion on Chronic Illness, will succeed 
LAWRENCE J. LINCK, who has been execu- 
tive director of the National Society 
since 1945. 


F. REINHARD, former director of the 
department of pharmacology for Mead 
Johnson Research Laboratories, has been 
appointed director of pharmacologic re- 
search at Baxter Laboratories, Inc., Mor- 
ton Grove, IIl. 


DONALD V. SARBACH has been appointed 
to the newly created position of research 
director of Hewitt-Robins, Inc., Stam- 
ford, Conn. He will be a member of 
the company’s executive staff in Stam- 
ford and will serve in an advisory capac- 
ity to technical and research departments 
at manufacturing plants in Buffalo, N.Y.; 
Passaic, N.J.; Fremont, Ohio; and Chi- 
cago, Ill. Sarbach was previously asso- 
ciated with the B. F. Goodrich Com- 
pany, Akron, Ohio, where he was tech- 
nical manager for development of new 
industrial products. 


RALPH A. ALPHER, since 1944 a physi- 
cist at the Applied Physics Laboratory, 
Johns Hopkins University, has joined 
the chemistry research department at 
the General Electric Research Labora- 
tory, Schenectady, N.Y. 


EDWARD MACK, since 1941 chairman of 
the department of chemistry at Ohio 
State University, has asked to be relieved 
of the chairmanship in order to devote 
himself to teaching and research. HAR- 
VEY V. MOYER will serve as acting chair- 
man until a permanent appointment has 
been made. 


The following appointments to as- 
sistant professor have been announced 
Southern Illinois University: EDNA 
DUDGEON, zoology (genetics); HOWARD 
J. STAINS, zoology (mammalogy). Mas- 
sachusetts Institute of Technology: MeEt- 
VILLE CLARK, JR., chemical engineering 


Necrology 


THEODORE BELZNER, Brooklyn, N.Y.; 
76; retired civil engineer; 18 Nov. 

E. STEUART DAVIS, Southampton, N.Y.; 
73; early developer of lighter-than-air 
craft; 17 Nov. 

CHARLES W. EDWARDS, Durham, N.C.; 
81; retired professor of physics, Duke 
University; 17 Nov. 

EDWIN KIRK, Washington, D.C.; 70; 


paleontologist and geologist who served 
with the U.S. Geological Survey from 
1909 until his retirement in January 
1955; 16 Nov. 

JOSEPH LILIENTHAL, Baltimore, Md.; 
44; head of the environmental medicine 
department at Johns Hopkins School of 
Hygiene and Public Health; 19 Nov. 

ROBERT K. PHELAN, Germantown, 
N.Y.; 46; bacteriologist and chemist; 
president of Taconic Farms, Inc.; 17 
Nov. 

OSCAR RAGINS, Chicago, IIl.; 62; clini- 
cal associate professor of medicine at the 
University of Illinois Medical School; 
19 Nov. 

GERHARD ROLLEFSON, Berkeley, Calif.; 
55; professor of chemistry at the Uni- 
versity of California; 15 Nov. 

GERALD WILLARD, Fanwood, N.J.; 54; 
retired physicist of the technical staff of 
Bell Telephone Laboratories, Murray 
Hill, N.J.; 18 Nov. 


Education 


® Seventeen of Britain’s largest firms 
have established a fund of more than $4 
million to stimulate scientific education 
in secondary schools. With the rapid 
growth of the electronics and nuclear in- 
dustries, it is felt that the country must 
be assured an adequate flow of scientists 
and technologists for the future. 

Aid will take the form of capital 
grants for the building, expansion, mod- 
ernization, and equipment of science 
buildings in independent schools and 
other schools that lack public funds. The 
fund will assist the teaching of pure and 
applied science and mathematics in sec- 
ondary schools of this type. 

Among the firms contributing are 
Rolls Royce, English Electric, I.C.1., 
Courtaulds, and Shell Oil. Among them, 
these companies have contributed ap- 
proximately $4.2 million, but it is ex- 
pected that this sum will grow as more 
firms join the fund. A statement from 
the fund members says “it is believed 
that many other companies that depend 
on adequate supplies of pure and ap- 
plied scientists and technologists will 
wish to add their support, in their own 
as well as the national interest. . , 


® Last month the University of Chicago 
organized a special tour that represented 
a contribution of the university toward 
overcoming the country’s shortage of 
scientists. In 13 major laboratories of 
the Institutes for Basic Research, faculty 
members demonstrated their current in- 
vestigations to more than 400 science 
students, teachers, and principals from 
high schools in the Chicago area 

“It is a matter of critical importance, 
perhaps of survival, that the United 
States develops more highly trained sci- 
entists,”” Warren Johnson, dean of the di- 
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vision of physical sciences, said in describ- 
ing the tour. “If we can stimulate the 
interest of students by exposing them to 


the methods and tools of research, and 
pass on some of the excitement and satis- 
factions of scientific investigation, we 
will be making a real contribution to 
America’s future.” 


®A $2 million aeronautical research 
laboratory is nearing completion at the 
University of Michigan. Wilbur C. Nel- 
son, chairman of the university’s aero- 
nautical engineering department, reports 
that the laboratory will be one of the 
most flexible and versatile educational 
and research facilities in the nation for 
the study of aerodynamics and aero- 
thermodynamics. 

The four units of the new establish- 
ment are the aerodynamics laboratory, 
aircraft propulsion laboratory, air pump- 
ing station, and the power shed. The 
sections of wind tunnels for subsonic, 
supersonic, and hypersonic research will 
be housed in the aerodynamics labora- 
tory. 


® The Woodrow Wilson School of Public 
and International Affairs at Princeton 
University is offering an undergraduate 
seminar this year on the relationship of 
government to science. John Turkevich, 
Eugene Higgins professor of chemistry 
and a Government consultant, is direct- 
ing the seminar. It includes a discussion 
of the principles of atomic and nuclear 
phenomena, international atomic energy 
control, the history of the Atomic Energy 
Commission, and the relationship of the 
Congress to the commission and of the 
commission to industry. 

The seminar meets once a week and 
a student reports on a phase of the sub- 
ject assigned to him. A notable feature 
is the presence of a visiting authority, 
either from Government or industry, 
who is engaged in the activity under dis- 
cussion. 


Grants, Fellowships, and Awards 


®For the tenth consecutive year Case 
Institute of Technology will offer 50 
all-expense General Electric science fel- 
lowships to enable preparatory-school 
and high-school physics teachers from 
the north central states to participate in 
a special 6-week study program that will 
run from 17 June through 27 July 1956. 
Applicants for the fellowships, which are 
sponsored by the General Electric Com- 
pany, must be college. graduates who 
possess experience in preparatory or 
high-school teaching; they must be certi- 
fied to teach in their respective states. 

The program is open to qualified 
teachers from Illinois, Indiana, Iowa, 
Kentucky, Michigan, Missouri, Minne- 
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sota, Ohio, Western Pennsylvania, Ten- 
nessee, West Virginia, and Wisconsin. 
Traveling expenses to and from Cleve- 
land, Ohio, as well as the cost of living 
on the Case campus, books, tuition, and 
fees are included in each fellowship 
grant. 

Purpose of the program is two-fold: 
to provide preparatory and high-school 
science teachers with a comprehensive 
review of the physical sciences, and to 
present an introduction to the most re- 
cent developments in nuclear physics. 
Two afternoons each week are spent 
visiting research centers in the Cleveland 
area such as General Electric’s Nela 
Park Laboratories and the NACA Lewis 
Flight Propulsion Laboratory. Applica- 
tions for the fellowships may be ob- 
tained from Dean Elmer Hutchisson, 
Case Institute of Technology, 10900 Eu- 
clid Ave., Cleveland 6, Ohio. 

In addition to the study program at 
Case, the General Electric Company 
will also offer summer courses for high- 
school mathematics teachers at Rens- 
selaer Polytechnic Institute; a summer 
program for high-school mathematics 
teachers at Purdue University; and sum- 
mer courses for secondary-school chem- 
istry and physics teachers from north- 
eastern states at Union College. 


@In recognition of the contributions to 
science of Selman A. Waksman, a post- 
doctoral fellowship in the natural sci- 
ences related to the fields of medicine 
and health has been established at Rut- 
gers University by the Chemical Divi- 
sion, Merck and Company, Inc., Rah- 
way, N.J. 

The Waksman-Merck _ postdoctoral 
fellowship is open to citizens of the 
United States or Canada who have re- 
ceived, or are about to receive, the Ph.D. 
or equivalent degree and who are in- 
terested in further training and research 
experience in biochemistry, chemistry, 
entomology, microbiology, nutrition, 
physics, physiology, or zoology as related 
to medicine and health. 

The award is $4000 for one calendar 
year, beginning 1 July 1956. The closing 
date for receipt of applications is 10 Jan. 
1956. Application forms may be ob- 
tained from Dean of the Graduate 
School, Rutgers University, State Uni- 
versity of New Jersey, New Brunswick, 


NJ. 


® The Bermuda Biological Station is con- 
tinuing its program of grants-in-aid to 
assist scientists who wish to conduct re- 
search in Bermuda. These grants are 
supported by the National Science Foun- 
dation. Funds will be awarded’ primarily 
to pay for research space, living ex- 
penses, or for special collecting facilities 
required by a person who is working at 
the station. Applications for aid in pur- 


chasing equipment or for necessary travel 
expenses may also be considered. 

A booklet describing the particular ad- 
vantages and facilities of the Bermuda 
Biological Station will be sent on request. 
Formal application for research support 
should be made as far in advance as pos- 
sible. For information write to the direc- 
tor, Dr. William H. Sutcliffe, Jr., Ber- 
muda Biological Station, St. George’s 
West, Bermuda. 


® The Commonwealth Fund, New York, 
convinced of the compelling need for 
medical schools to clarify their educa- 
tional objectives in the postwar world 
and to help them to institute or to main- 
tain creative programs in medical edu- 
cation, has announced the award of 
$7,150,000 drawn from its capital funds. 
This amount was appropriated as un- 
restricted grants to ten university medi- 
cal schools. The urgency of the present 
need led the fund to make these special 
grants from capital in addition to the $2 
million already given to medical educa- 
tion from its income in the fiscal year 
1954-55. 

It is expected that the special awards 
will enable the ten medical schools to 
make faster progress than would other- 
wise be feasible in this period when 
medical educators are reexamining their 
educational structure. It is hoped that 
the fund’s action will stimulate similar 
unrestricted giving from other sources. 

Medical schools receiving the grants 
were Chicago, $500,000; Columbia, 
$750,000; Cornell, $750,000; Emory, 
$600,000; Harvard, $1 million; New 
York University, $750,000; Southern 
California, $300,000: Tulane, $750,000: 
Western Reserve, $1 miilion; Yale, 
$750,000. 

The Commonwealth Fund was estab- 
lished in 1918 by Mrs. Stephen V. Hark- 
ness with the motto, ““To do something 
for the welfare of mankind.” In recent 
years the fund’s primary interests have 
been in the health field, particularly in 
medical education, medical research, 
and community health. 


®@The Atomic Energy Commission has 
made available a number of special 
fellowships for the academic year 
1956-57 in two relatively new fields of 
scientific endeavor that are closely re- 
lated to the atomic energy program 
radiological physics and industrial hy- 
giene. The Oak Ridge Institute of Nu- 
clear Studies will administer the fellow- 
ships for the AEC, 

The radiological physics program pro- 
vides for an academic year of formal 
courses at one of three universities to 
which fellows may be assigned; this is to 
be followed by transfer to a correspond- 
ing cooperating AEC installation where 
fellows will train for approximately 3 
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months in applied health physics. The 
three centers of the program are at the 
University of Rochester, in cooperation 
with Brookhaven National Laboratory; 
the University of Washington, in coop- 
eration with the Hanford Works; and 
Vanderbilt University, in cooperation 
with Oak Ridge National Laboratory. 

The programs at all three centers will 
include training in modern physics, radi- 
ation biology, radiation instrumentation, 
industrial hygiene and toxicology, biol- 
ogy, and research. As many as 25 fellows 
may be appointed in each of the three 
programs. 

Industrial hygiene fellows will attend 
either Harvard University or the Uni- 
versity of Pittsburgh. Course work will 
vary with the university selected and 
with the interests and undergraduate 
preparation of the individual. All fellows 
will be required to take course work in 
public health and biostatistics; electives 
may include engineering, health physics, 
toxicology, industrial medicine, and re- 
lated subjects. 

Basic stipend for AEC fellows is 
$1600, with an additional $350 allowed 
for spouse and $350 for each dependent 
child. Fellowship awards include pay- 
ment of normal tuition and fees required 
by the university, and a travel allowance 
of 6 cents per mile for the fellow (not 
dependents) from the place of applica- 
tion to his assigned university. Radiologi- 
cal physics fellows receive an allowance 
for travel between the university and the 
cooperating laboratory. Industrial hy- 
giene fellows are assisted financially to 
attend the annual meeting of the Amer- 
ican Industrial Hygiene Association. 
One or more years of graduate work or 
industrial experience may qualify an in- 
dustrial hygiene fellow for an additional 
$200 in the basic stipend. 

A fellowship applicant may designate 
his choice of institution; when possible, 
assignments will be made accordingly, 
but ORINS cannot guarantee compli- 
ance with the choice. Requirements for 
AEC fellows include a bachelor’s degree 
in physics, chemistry, or engineering, 
acceptability for graduate work at the 
university to which the fellow is assigned, 
and United States citizenship; applicants 
must be under 35 years of age. Radi- 
ological physics fellows should have 
minors in mathematics, biophysics, or 
similar fields; (however, applicants with 
other qualifications may be considered in 
special circumstances). 

Additional information and applica- 
tion blanks may be obtained from the 
Fellowship Office, University Relations 
Division, Oak Ridge Institute of Nu- 
clear Studies, Box 117, Oak Ridge, Ten- 
nessee. Completed applications, support- 
ing letters of reference, and transcripts 
must reach the institute not later than 
1 Mar. 1956. 
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In the Laboratories 


® Cornell Aeronautical Laboratory cele- 
brated its tenth anniversary 30 Nov.—2 
Dec. Highlight of the 3-day event was 
the dedication of two recently completed 
research facilities—a two-story addition 
and a three-story new building. Cornell 
Aeronautical Laboratory, Inc., is a self- 
supporting affiliate of Cornell University 
dedicated to research in the aeronauti- 
cal sciences. The laboratory is a nonprofit 
organization; earned fees are used for 
further research or for educational bene- 
fits. 

At its initiation in 1946 the laboratory 
had 600 employees and a few govern- 
ment contracts that totaled about $1 
million. Today there are nearly 1200 
employees and a $13-million backlog of 
research contracts. From five depart- 
ments in 1946, the technical organization 
has expanded its interests to include ten 
technical departments. 

More than 400 engineers and scientists 
are engaged in research at the labora- 
tory. About 95 percent of laboratory 
work is for the Government, most of it 
classified. The research program is ex- 
tremely broad and includes not only 
fields directly applicable to aeronautics 
but related ones. 


® The Chemical Division of the Borden 
Company will double its West Coast 
output of formaldehyde by building a 
new plant in the Seattle, Wash., area. 
The new plant, to be geared to produce 
more than 36 million pounds of for- 
maldehyde a year, is scheduled for com- 
pletion late in 1956. It will be under the 
direction of Ray T. Hanson, the Chemi- 
cal Division’s West Coast general man- 


ager. 


® The Garrett Corporation, Los Angeles, 
Calif., has announced the establishment 
of its new Rex Division to conduct a long- 
range research and development pro- 
gram in aeronautics. The Rex Division is 
headed by E. M. Ellingson, manager, 
and R. S. Rae, chief engineer. 


Miscellaneous 


® Publication of a new journal, Nuclear 
Science and Engineering: The Journal 
of The American Nuclear Society, has 
recently been announced. J. G. Becker- 
léy of the Schlumberger Well Surveying 
Corporation, Houston, Tex., has ac- 
cepted editorial responsibility. He will 
be aided by Francis T. Miles of Brook- 
haven National Laboratory, associate 
editor, as well as by a publications com- 
mittee consisting of Harold Etherington, 
Winston Manning, and Alvin M. Wein- 
berg, 

The following scientists have agreed 


to serve on the editorial advisory board 
Physics, Harvey Brooks, G. Goertzel, D. 
G. Hurst, Henry Hurwitz, Jr., O. C. 
Simpson, R. Taschek; Chemistry, L. 
Cook, Karl Cohen, Stephen Lawroski, 
E. E. Motta, I. Perlman, J. A. Swartout; 
Engineering, W. K. Davis, O. E. Dwyer, 
R J. Koc h, Miles C, Leverett, W. T. 
Moore, John W. Simpson, W. Kelley 
Woods, Gale Young; Metallurgy, ee A 
Howe, A. R. Kaufmann; and Health 
Physics, H. M. Parker. 

The new journal will be devoted to 
the presentation of theoretical and ex- 
perimental papers related to such sub- 
jects as nuclear reactor design, con- 





struction, and operation; interaction of 
nuclear radiations and matter; basic 
phenomena in performance of nuclear 
fuels; production, uses, and disposal of 
radioactive materials; chemical process- 
ing of nuclear fuels; basic and applied 
neutron physics; heat-transfer problems 
peculiar to nuclear reactors; technology 
of reactor materials; radiological safety, 
health physics, and nuclear radiation 
shielding; nuclear instrument research 
and development; reactor and _ fission 
physics; systems for remote handling of 
radioactive materials; nuclear reactor 
stability and control; controlled release 
of energy from nuclear fusion. 

One volume a year is planned, and 
Vol. 1, No. 1 is scheduled for release in 
February 1956. Subscriptions for Vol. 1, 
priced at $10, should be sent to the pub- 
lishers, Academic Press, Inc., 125 E. 23 


St., New York 10. 


®A new 40-minute film on x-ray dif- 
fraction has been produced by the Re- 
search and Control Instruments Division 
of the North American Philips Com- 
pany, Inc., 750 South Fulton Ave., 
Mount Vernon, N.Y. It may be _ bor- 
rowed, or it may be purchased at cost 
for school and industrial plant libraries. 

Titled The Ultimate Structure, this 
black and white sound movie outlines 
how elements and compounds are iden- 
tified and measured through studies of 
the atomic structure. Wave motion and 
crystal theories are demonstrated and 
typical examples are shown and de- 
scribed in order to illustrate research 
and production control applications in 
industry. 

The film describes three analytic x-ray 
techniques: diffraction, diffractometry, 
and spectroscopy. The basic differences 
in the construction and use of the three 
instruments involved is emphasized. 


Erratum: The news item on the American Nu- 
clear Society and its new journal, Nuclear Science 
ard Engineering (Academic Press, Inc New 
York) that appeared on page 1015 of the 25 Nov 
issue should have ended with the second para- 
graph. The remainder of the item deals with 
another new journal, Nuclear Physics (North Hol- 
land Publishing Company, Amsterdam; distributed 
in U.S.A. by Interscience Publishers, Inc., New 
York). Science regrets the error 
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Reports and Letters 


Splanchnic Blood Flow 
after Hemorrhage 


It is commonly taught (/) that circu- 
latory adjustments after hemorrhage in- 
volve splanchnic and cutaneous vasocon- 
striction with a consequent diversion of 
the blood flow to those portions of the 
body that are involved in the somatic 
response to crisis. Evidence to the con- 
trary (2) has been little noted. So far 
as the splanchnic area is concerned, small 
hemorrhages (10 ml/kg) have been 
found to exert only a minor effect on the 
blood flow (3). The cardiac output, how- 
ever, likewise showed only small change. 
It has been stated that larger hemor- 
rhages cause transient reductions in the 
hepatic blood flow, but no measurements 
of cardiac output were reported (4 
that the extent of circulatory embarrass- 


, SO 
ment with these hemorrhages cannot be 
assessed. 

We have found that hemorrhages of 
25 ml/kg in the dog anesthetized with 
sodium pentobarbital regularly result in 
a diminution of the cardiac output to 60 
percent or less of its control value. The 
effect of such hemorrhages on the 
splanchnic blood flow was therefore in- 
vestigated (5) 

After induction of anesthesia with so- 
dium pentobarbital (30 mg/kg intraven- 
ously) and placement of a hepatic venous 
catheter, the cardiac output was meas- 


ured by the dye dilution technique (6) 
employing 10 mg Rose Bengal (7). Im- 
mediately after the sampling of blood 
for the output measurement, an infusion 
of Rose Bengal containing 2.0 mg/ml in 
saline was begun at 0.5 ml/min. Samples 
of femoral arterial and hepatic venous 
blood were taken at 10, 15, and 20 min- 
utes after the beginning of the infusion; 
the precautions outlined elsewhere were 
carefully observed in the hepatic venous 
sampling (8). The splanchnic blood flow 
was calculated from the dye clearance 
(infusion rate /equilibrium concentration 
in the blood) divided by the arterial- 
hepatic venous extraction ratio. Concen- 
tration equilibrium was attained in all 
experiments reported. 

The animal was then bled through 
the jugular vein, using a No. 14 needle 
until 25 ml/kg of blood had been re- 
moved. The hemorrhage ordinarily re- 
quired 10 to 15 minutes. Preliminary 
heparinization of the animal (20 mg/in- 
travenously ) facilitated the bleeding. All 
animals showed manifestations of sym- 
pathetic activity and some degree of air 
hunger, but all survived the hemorrhage. 

One hour after the completion of the 
hemorrhage, the cardiac output and 
splanchnic blood flow were again deter- 
mined by the methods given here. The 
results obtained in a series of six animals 
are presented in Table 1. 

The cardiac output of these animals 


Table 1. Cardiac output and splanchnic blood flow in anesthetized dogs before and after 


hemorrhage. 
, Cardiac Extrac- Blood ; EHBF 
Dog bs - output tion clearance rte cardiac 
\*8) (lit/min ) ratio (ml/min a ee output 
Before hemorrhage 
1 14.8 2.6 0.41 98 234 0.09 
2 17.3 3.5 0.16 131 833 0.24 
3 20.0 +.8 0.37 375 1028 0.21 
4 12.8 1.7 0.26 80 314 0.19 
3 14.8 3.0 0.39 133 341 0.12 
6 16.9 0.32 159 502 
After hemorrhage 
1 14.8 1.1 0.40 97 247 0.22 
2 17.3 1.3 0.38 105 239 0.18 
3 20.0 1.4 0.37 129 391 0.28 
4 12.8 0.5 0.18 67 382 0.77 
5 14.8 1.7 0.36 129 424 0.25 
6 16.9 0.27 152 627 
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before hemorrhage ranged from 133 to 
240 ml/kg per minute, with an average 
of 190. The splanchnic blood flow ranged 
from 16 to 51 ml/kg per minute with an 
average of 32. Both the averages and the 
variability are consistent with our pre- 


vious experience and that of others 
(7-9). After hemorrhage the cardiac 
output ranged from 39 to 115 ml/kg per 
minute with an average of 77. The 
splanchnic blood flow after hemorrhage 
ranged from 14 to 37 ml/kg per minute 
with an average of 24. The estimated 
splanchnic blood flow (EHBF) showed 
an absolute rise in four dogs and a fall 
in two, but in only one case (dog 2) did 
it show a fall comparable to that in the 
cardiac output. The splanchnic fraction 
of the cardiac output, originally averag- 
ing 0.17 rose to 0.34. In dog 4 this value 
was 0.77, indicating that more than 
three-fourths of the cardiac output per- 
fused the splanchnic bed. 

It would appear from these experi- 
ments that failing circulation supports 
the splanchnic bed at the expense of the 
remainder of the body rather than the 
converse. This must not be construed to 
indicate that the splanchnic reservoir has 
not discharged. It is quite clear that a 
portion of the body may discharge its 
contained blood while maintaining its 
perfusion rate. 

It remains to be seen whether these 
findings represent an unusual response of 
the anesthetized animal. In the absence 
of experimental evidence to the contrary 
in the conscious animal, it may be sug- 
gested that the usual teaching that the 
splanchnic blood flow is disproportion- 
ately reduced in circulatory embarrass- 
ment must be subjected to critical re- 
evaluation. 

Leo A. SAPIRSTEIN 
Nancy M. Buck ey 
Eric OGDEN 
Department of Physiology, 


Ohio State University, Columbus 


References and Notes 


1. C. H. Best and N. B. Taylor, Physiological Basis 
of Medical Practice (Williams and Wilkins, Bal- 
timore, ed. 6, 1955), p. 302; B. A. Houssay 
et al., Human Physiology (McGraw-Hill, New 
York, ed. 2, 1955), p. 55. 

2. A. Blalock and S. Levy, Am. J. Physiol. 118, 
734 (1937). 

3. A. Y. Werner, D. M. MacCanon, S. M. Hor- 
vath, ibid. 170, 624 (1952). 

4. H. O. Heinemann, C. M. Smythe, P. A. Marks, 
ibid. 174, 352 (1953). 

5. Supported by the Central Ohio Heart Associa- 
tion and the American Heart Association. A 
portion of this work was performed as part of a 
contract between the United States Air Force 
School of Aviation Medicine, Randolph Field, 
Tex., and the Ohio State University Research 
Foundation. 

6. J. W. Moore et al., Am. J. Physiol. 89, 331 
(1929). 

7. D. G. Vidt e¢ al., ibid. 181, 337 (1955). 

8. L. A. Sapirstei: and A. M. Simpson, ibid. 182, 
337 (1955). 

9. W. G. B. Casselman and A. M. Rappoport, J. 
Physiol. London 124, 173 (1954). 


16 July 1955 


SCIENCE, VOL. 122 











Stimulation of Limbic System 


of Brain in Waking Animals 


Phylogenetic and _ cytoarchitectural 
studies, together with recent physiologi- 
cal investigations, suggest that the limbic 
system represents an early neural devel- 
opment involved in the higher control of 
the autonomic nervous system and in af- 
fectively determined behavior (1, 2). 
The limbic system has a marked influ- 
ence over the viscera controlled by the 
autonomic system; hence the designation 
“visceral brain” is applied to it (/). 

This paper (3) summarizes our studies 
on 29 cats and 13 monkeys (Macacus), 
in which multilead electrodes were im- 
planted in both cerebral hemispheres in 
different parts of the limbic system 

amygdala both anteromedial and baso- 

lateral nuclei, pyriform cortex, hippo- 
campus, temporal tip, posterior orbital 
gyrus, and anterior cingulate gyrus). 
After recovery, these areas were stimu- 
lated electrically in unanesthetized wak- 
ing animals. The parameters of stimula- 
tion used were 30-cycle-per-second 
square waves pulses of 0.2- to 1-millisec- 
ond duration and 3- to 8-volt intensity. 

Affective behavior of the animals 
showed marked and varied changes on 
stimulation of different regions. Stimula- 
tion of temporal lobe structures, exclud- 
ing the tip, made the majority of the 
animals agitated and fearful, but quieted 
some of them. Temporal tip stimulation 
of cats made them very irritable. Stimu- 
lation of temporal tip in monkeys and 
stimulation of posterior orbital cortex 
just rostral to temporal tip in cats made 
them very vicious and violent. On the 
other hand, cats with electrode locations 
further removed from the temporal tip, 
as well as monkeys, became very quiet 
during posterior orbital stimulation. 
Stimulation of the anterior cingulate 
caused convulsions followed by a typical 
rage reaction. 

Certain somatic movements involving 
the ipsilateral tacial, eyelid, orbital, and 
oral muscles, and rarely the limb muscles, 
and also dorsal retraction of the head 
were obtained by stimulation of all these 
regions. Contraversive turning of the 
head (4) was obtained only in 6 cats by 
stimulation of the amygdala, orbital cor- 
tex, and cingulate gyrus. Organized 
movements of “eating” automatisms (5) 
(sniffing, licking, chewing, biting, and 
chop-licking) were also obtained by stim- 
ulation of all the regions. The food in- 
take was not increased by stimulation. 

Stimulation of widespread points in all 
these structures produced signs of auto- 
nomic activity that included lachryma- 
tion, salivation, pupillary changes, move- 
ments of nictitating membrane, and 
more rarely urination and defecation. 
The volume of gastric secretion, as well 
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as its HCl (free and total) and pepsin 
contents, was both increased and de- 
creased by such stimulation; gastric mo- 
tility was inhibited by stimulation of the 
temporal lobe structures, and both in- 
creased and inhibited by stimulation of 
the posterior orbital and anterior cingu- 
late gyri. There was usually a rise in 
blood sugar level resulting from stimu- 
lation of all the limbic structures in the 
monkey; in the cat, there was a rise re- 
sulting from stimulation of all these 
structures except the anterior cingulate. 
Fall in blood sugar resulted only from 
stimulation of anterior cingulate gyrus 
in the cat. Changes in blood pressure 
were elicited on stimulation of all the 
different regions. In the majority of 
cases, stimulation of temporal lobe struc- 
tures produced a fall, while stimulation 
of the temporal tip and posterior orbital 
and anterior cingulate gyri produced a 
rise. Changes in the respiration, on the 
other hand, could only be elicited from 
few. points stimulated, and there was no 
relationship between these and the blood 
pressure changes. There was usually an 
inhibition of respiration (even apnoea 
in some) from stimulation of the antero- 
medial amygdala, while stimulation of 
different points in the orbital cortex, an- 
terior cingulate, and temporal polar 
regions produced both inhibition as well 
as acceleration (6 

B. K. ANAND 

S. Dua 

Department of Physiology, 
Lady Hardinge Medical College, 
Neu Delhi, India 
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New Liquid Scintillation Phosphors 


A number of “whiteners” used in laun- 
dry detergents and some other related 
compounds have been examined for 
liquid scintillation activity (7). Al- 
though none of the compounds reported 
here show properties superior to the best 
phosphors now available, they represent 
entirely new classes of compounds in 
this field and may, therefore, be of in- 
terest as a starting point for better com- 
pounds and in the study of the liquid 
scintillation process itself. 


About 40 compounds were obtained 
from five companies: E. I du Pont de 
Nemours and Company; Ciba Company, 
Inc.; General Aniline and Film Corpora- 
tion; American Cyanamid Company 
Calco) ; and the Hilton-Davis Chemical 
Company. Two of these compounds 
showed special promise. These were 
7-diethylamino-4-methylcoumarin (I 
and 2( p-dimethylaminopheny] ) benzthia- 
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by several companies and can be ob- 
tained commercially from a num- 
ber of sources. Compound II was 
submitted by the Jackson Laboratory, 
Organic Chemicals Department, E. I 
du Pont de Nemours and Company 

At the time these measurements were 
made, the liquid scintillator that gave 
best results in our laboratory consisted of 
0.4-percent 2,5-diphenyloxazole (PPO 
and 0.002-percent 1,6-diphenylhexatri- 
ene (PPHT) in toluene. The mean pulse 
height obtained using a cobalt-60 source 
with this phosphor, flushed with nitrogen, 
will be referred to as 100 percent. Since 
these measurements were made, a solu- 
tion of 0.4-percent PPO and 0.01-per- 
cent 1,4-di(5-phenyl-2-oxazolyl ) benzene 

POPOP) has been used, which gives on 
this scale a pulse height of 121 percent 

Various preparations of compound I, 
tested as 0.4-percent solutions in toluene, 
gave pulse heights from 86 to 100 per- 
cent. Compound II gave pulse heights of 
90 percent. These compounds were used 
as received without special effort at 
further purification. The addition of a 
secondary solute such as PPHT or 
POPOP had little or no effect on the 
scintillation properties of these solutions. 
In all cases, flushing with nitrogen to re- 
move air increased the pulse height ap- 
proximately 30 percent. 

A number of other compounds showed 
less promise, but they still showed meas- 
urable scintillation activity. These in- 
cluded other amino coumarin deriva- 
tives, an amino derivative of benzoxazole, 
and a derivative of imidazolone. 

A considerable number of compounds 
that were measurably soluble in water 
were screened for scintillation activity 
in water. Except for Cerenkov pulses, no 
activity was observed in any case, al- 
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though several compounds showed bril- 


liant blue-violet fluorescence under ultra- 
violet excitation. To my knowledge, all 
toluene-soluble substances that exhibit 
fluorescence in the neighborhood of 4000 
A and are not colored in this region are 
more or less good scintillators. Thus, we 
must conclude that one or more steps of 
the chain involved in the scintillation 
process cannot occur in ordinary aqueous 
solution. Some “shot” experiments have 
been made with aqueous solutions of 
these compounds to which additives such 
as inorganic ions and simple organic sub- 
stances have been added. None of these 
gave positive results. 

James R. Arnoip* 
Institute for Nuclear Studies, 
University of Chicago, Chicago, Illinois 
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Radiosensitivity of Anoxic Skin 
in Relation to Temperature 


Reduced temperature in mammalian 
skin during exposure to ionizing radia- 
tions is accompanied by reduced radio- 
sensitivity. This is interpreted in terms 
of an accompanying reduction in vascu- 
lar supply. The radiosensitivity-modify- 
ing effect of alterations in vascular sup- 
ply is ascribed to accompanying changes 
in oxygen tension; in effect, the protective 
influence of reduced temperature is at- 
tributed to the anoxic condition that it 
promotes. This view is supported by the 
radioresistance-enhancing effect of an- 
aerobiosis in other protoplasmic systems 

1, 2). However, there appear to have 
been no studies of the effect of tempera- 
ture, during irradiation, on the radiosen- 
sitivity of skin when variations in oxygen 
tension are simultaneously precluded. 


This report is concerned with this ques- 
tion (3 





Fig. 1. Typical erythematous reaction 1 
week following exposure to 28,800 r in a 
cooled tissue area (left) and in a warmed 
tissue area (right). 
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Homologous areas of the ears of fe- 
male albino rabbits were simultaneously 
dehematized and conditioned to different 
temperatures shortly prior to and dur- 
ing exposure to heavy doses (up to 
28,800 r) of soft x-rays (50 kv; 5 ma; 
3600 r/min; beryllium window). In- 
tensity of the erythema at 24 hours, | 
week (Fig. 1 
to exposure and the severity of later 


and 2 weeks subsequent 


lesions, up to 8 weeks subsequent to 
exposure, were used as criteria of radi- 
ation damage. Each area was dehe- 
matized for 3 minutes prior to tempera- 
ture regulation; then followed 10 minutes 
of combined dehematization and tem- 
perature regulation; this, in turn, was 


8 minutes of irradiation; the 


followed by 
area was then released. Only a single 
area on any one ear was employed. 

The technique is diagramed in Fig. 2. 
Tissue temperature was regulated by the 
temperature of the water flowing through 
the copper chamber. Dehematization was 
induced by compression; we employed a 
weight of 1140 g. Tissue temperatures 
were measured with a thermocouple. The 
beryllium compression surface insured 
maximum transmission of x-rays to the 
tissue. The dehematized area measured 
218 mm2; the irradiated area, in the cen- 
ter of the former, measured 95 mm?. 
The fact that circulation was eliminated 
was demonstrated by injecting Evans 
blue in the artery of controls; no colora- 
tion appeared in the compressed area 
after this injection. Controls were ef- 
fected on the opposite ear of one and the 
same experimental animal; in these, no 
untoward responses occurred. 

This report is based on observations 
on about 30 warmed and 30 cooled tissue 
sites, In several instances, the radiation 
dose and the period of induced ischemia 
and temperature regulation were less 
than indicated; these experimental varia- 
tions did not, however, essentially affect 
the over-all pattern of response. In gen- 
eral, the radiosensitivity of the anoxic 
tissue was found to be definitely reduced 
following irradiation at the lower tem- 
perature. The postirradiation responses, 
at various times after irradiation, of 
cooled (about 10°C) and warmed (about 
39°C) tissue areas that were exposed to 
28.800 r follow. 

1) At 24 hours after irradiation: in 82 
percent of the areas the intensity of the 
erythema was distinctly less in the cooled 
areas than it was in the warmed areas. 

2) At 1 week after irradiation: in 88 
percent of the areas the differential in 
erythematous response was the same as 
that described for 24 hours, but the con- 
trast was decidedly greater (Fig. 1). 

3) At 2 to 3 weeks after irradiation: 
with progressing complexity of the lesions, 
warmed areas continued to exhibit the 
more severe reaction; this was especially 
reflected in a corona of inflammation 
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Fig. 2. Device by means of which anoxia, 
temperature-regulation and irradiation are 
simultaneously effected in localized areas 
of the rabbit ear. 


peripherai to the irradiated area; this 
pattern prevailed in 90 percent of the 
areas. 

+) At 4 to 7 weeks after irradiation: 
the same pattern of response continued 
and was evident in 96 percent of the 
areas. At 4 weeks, 40 percent of the 
warmed areas exhibited sequestration of 
the irradiated area (perforation); there 
was no sequestration in cooled areas. At 
5 weeks, 83 percent of the warmed areas 
and 54 percent of the cooled areas ex- 
hibited sequestration. After sequestration, 
the corona of inflammation persisted for 
a considerable time in warmed areas but 
disappeared rapidly in cooled areas. 

5) At 8 weeks after irradiation: there 
was total sequestration of the irradiated 
area in all warmed areas, and the per- 
foration was always significantly large 
than that occurring in cooled areas; 60 
percent of the cooled areas exhibited 
perforation significantly smaller than the 
irradiated area; the remainder exhibited 
extremely small perforation or none at 
all. 

These observations are offered as evi- 
dence, possibly the first of its kind, that 
the temperature prevailing in anoxic 
mammalian tissue at the time of irradia- 
tion is a significant dose-effect modifying 
factor. 

J. P. O'Brien 

E. J. FRANK 

J. L. Garner 
De partment of Biology, Marquette 
University, Milwaukee, Wisconsin 
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Structural Specificity of 
Inducers of Protocatechuic Acid 
Oxidase Synthesis in Neurospora 


Although many compounds are known 
to induce the biosynthesis of specific en- 
zymes in microorganisms (/, 2), little in- 
formation is available on the structural 
specificity of inducing compounds. This 
note is concerned with the induction of 
protocatechuic acid oxidase synthesis by 
various analogs of protoc atec hui acid 

3,4-dihydroxybenzoic acid), the only 
known substrate for this enzyme. 

Protocatechuic acid oxidase catalyzes 
the oxidative rupture of the aromatic 
ring of protocatechuic acid, yielding 
a tricarboxylic acid—cis, cis-b-carboxy- 


Table 1. Compounds tested as inducers of protocatechuic acid 


maximal enzyme synthesis; +, less than one-tenth maximal enzyme synthesis; 


muconic acid (3, 4). The enzyme is ab- 
sent in extracts of wild-type strains of 
Neurospora crassa when they are grown 
on a mineral medium containing biotin 
with glucose or sucrose as the carbon 
source. Synthesis of the enzyme is in- 
duced by some of the compounds listed 
in Table 1 when they are added to the 
growth medium at a concentration of 100 
to 200 ug/ml. The enzyme was assayed 
in extracts of the mycelia by the spectro- 
photometric method described elsewhere 

f 

The metabolism of both p-hydroxy- 
benzoic acid and m-hydroxybenzoic acid 
has been demonstrated to proceed via 
protocatechuic acid in other microorgan- 


isms (5). Neurospora will grow to some 


1 oxidase synthesis. Response : 


, no 
enzyme synthesized. 
Substitution Re- 
Compound 
‘ ’ 9 2 { 5 6 sponse 
Salicylic acid COOH OH 
Anthranilic acid COOH NH 
2,3-Dihydroxybenzoic acid COOH OH OH 
2,4-Dihydroxybenzoic acid COOH OH OH 
Gentisic acid COOH OH OH 
2,6-Dihydroxybenzoic acid COOH OH OH 
Pyrogallol carboxylic acid COOH OH OH OH 
m-Hydroxybenzoic acid COOH OH 
Protocatechuic acid COOH OH OH 
Protocatechuic ethyl ester COOC.H; OH OH - 
Vanillic acid COOH OCH OH 
Vanillin CHO OCH OH + 
Isovanillic acid COOH OH OCH + 
Isovanillin CHO OH OCH 
Veratric acid COOH OCH OCH . 
3,4-Dimethoxyphenylacetic C—COOH OCH OCH - 
acid 
Piperonylic acid COOH CHe 
4 

© 2) 

Piperonal CHO CH 
rd 

© © 
Gallic acid COOH OH OH OH + 
3,5-Dihydroxybenzoic acid COOH OH OH - 
Tyrosine C—CNH:—COOH OH 5 
p-Hydroxybenzoic acid COOH OH 
Anisic acid COOH OCH 
p-Aminobenzoic acid COOH NH, + 
Benzoic acid COOH a 
Phenylalanine C—CNH;—COOH 
Catechol OH OH 
Shikimic acid (cyclohexene COOH OH OH OH 


ring 





* Growth inhibited 


extent on m-hydroxybenzoic acid and 
p-aminobenzoic acid. It is presumed that 
the induced synthesis of protocatechuic 
acid oxidase results at least partly from 
the endogenous production of the in- 
ducer-substrate protocatechuic acid from 
m-hydroxybenzoic, p-aminobenzoic, and 
p-hydroxybenzoic acids. Definitive evi- 
dence for this will depend on the demon- 
stration of enzymatic conversion of these 
compounds to protocatechuic acid in 
vitro, which thus far has been unsuccess- 
ful. 

The other compounds tested show a 
rather specific structural dependency 
with regard to induced enzyme synthesis. 
An aromatic ring with a carboxyl group 
or a group easily oxidized to a carboxyl 
is required. Furthermore, introduction of 
a hydroxyl group at the 2-position results 
in complete inactivity. Substituting meth- 
oxy groups for both hydroxyl groups of 
protocatechuic acid completely inacti- 
vates the molecule, indicating a require- 
ment for at least one free hydroxyl group 
in either the meta or para position. Since 
vanillic acid is about 10 times more ef- 
fective than isovanillic acid as an inducer, 
there seems to be a high degree of speci 
ficity for the hydroxyl group para to the 
carboxyl group 

Vanillic acid, the inducer most exten- 
sively examined thus far, is not metabo- 
lized by the intact organism, is not at- 
tacked by protocatechuic acid oxidase, 
and does not inhibit enzyme activity. 
2.4-dihydroxybenzoic acid, although not 
an inducer, competitively inhibits the 
oxidation of protocatechuic acid. The 
specificity of the enzyme-synthesizing 
mechanism therefore seems different 
from the specificity of the enzyme syn- 
thesized, as has been observed in other 
inducible systems (/, 2 

S. R. Gross* 

E. L. Tatum 
Department of Biological Sciences, 
Stanford University, California 
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Man Thinking; him Nature solicits with all her placid, all her monitory pictures; him 
the past instructs; him the future invites. Is not indeed every man a student and do not 
all things exist for the student’s behoof? And, finally, is not the true scholar the only true 
master? But the old oracle said, “All things have two handles: beware of the wrong one.” 
—R. W. Emerson, The American Scholar. 
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Symposium on Atherosclerosis. Publica- 
tion 338. National Academy of Sci- 
ences—National Research Council, 
Washington, 1954. 249 pp. Illus. $2. 


Although this symposium was re- 
quested by the Air Force Directorate on 
Research and Development and was 
originally designed to emphasize the 
pragmatic interests of the Air Force, it 
constitutes in its final form a broad sur- 
vey of the etiologic factors of athero- 
sclerosis. The contents of the volume are 
illustrative of the many facets of investi- 
gation that have developed since the con- 
cept of the essential identity of old age 
and atherosclerosis has been abandoned. 

The first part of the symposium is de- 
voted to examination of the vessel wall 
factors that determine 
patchy distribution of atherosclerosis. 
Consideration is given to changes in com- 


and of local 


position of elastin, structure of elastic 
elements in media of arteries, degree of 
calcium deposit, thickening of intima, 
and disturbances in medial circulation. 
There is detailed scrutiny of the conse- 
quences of local injury and degeneration 
in terms of both initial reaction and heal- 
ing. Attention is drawn to the possible 
pathogenetic relationship to atherosclero- 
sis of such reparative processes as sub- 
endothelial proliferation and the forma- 
tion in intima of new capillaries that 
rupture easily with consequent hemor- 
rhage. 

There is a short section on the use of 
newer techniques in the study of blood 
vessels. This includes discussion of the 
applicability of 
polarization 


electron microscopy, 
diffraction 
analyses, and x-ray absorption spectrog- 
raphy to the examination of large and 
small vessels. 


optics, x-ray 


The role of lipids and lipid metabo- 
lism in the pathogenesis of atherosclero- 
sis receives appropriate attention. Al- 
though the focus is still centered about 
the behavior of cholesterol and its esters, 
the significance of neutral fats and phos- 
pholipids is taken into account. There is 
a fundamental discussion of the entry, 
transport, and metabolism of fatty acids, 
phospholipids, and sterols. There is a 
critical examination of the character and 
role of lipoproteins in the metabolism of 
lipids and in the pathogenesis of athero- 
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Book Reviews 


sclerosis. The influence of diets on devel- 
opment and complications of the disease 
is discussed from the standpoint of ex- 
cessive caloric intake, relationship of fat 
intake to total calories, effects of differ- 
ent forms of fat, and variations in choles- 
terol intake. 

As a whole, the symposium furnishes 
an authoritative text for all who are in- 
terested in causative factors of athero- 
sclerosis and its complications. 

Davin Barr 
New York Hospital—Cornell University 
Medical Center 


The Story of FAO. Gove H>mbidge. 
Van Nostrand, New York—London, 
1955. Illus. + plates. 
$6.50. 


xii+303 pp. 


Man may not live by bread alone, but 
food comes pretty close to being first in 
priority for human beings as well as for 
God’s other creatures. This is especially 
true for the approximately two-thirds of 
the world’s population that nutritionists 
declare are undernourished and among 
whom deficiency 
prevalent. 

Hunger is not new; but FAO and simi- 
lar programs, both public and private, 
now under way in scores of underdevel- 


diseases are widely 


oped nations are expressions of the new 
conviction that modern science and tech- 
nology can reduce, or perhaps eliminate, 
food shortages as causes of human mis- 
ery. 

Today science and scientists are widely 
accused of making life more complicated 
and less happy for the individual than in 
the good old days before science gave 
man so much knowledge of, and control 
over, the forces of nature. But no one 
has raised his voice against the use of 
science to increase food production 
where the people are hungry. L. B. Pear- 
son (now Minister of External Affairs of 
Canada) put it this way in 1945 when 
he was chairman of the interim commis- 
sion that set up the Food and Agricul- 
ture Organization (FAO): -““We know 
what science could do if harnessed to the 
chariot of construction. Man’s fears 
have, however, harnessed it also to an- 
other chariot—that of atomic oblitera- 





tion. On that chariot race, with science 
driven by both contestants, all our hopes 
and fears and agonies and ecstasies are 
concentrated.” 

In The Story of FAO Gove Hambidge 
has again demonstrated his skill in con- 
densing and making understandable to 
the man on the street the methods and 
the findings of science and the many 
ways in which science can be used to ad- 
vance man’s welfare. It was he who was 
brought into the U.S. Department of 
Agriculture in 1935 to edit the new type 
of Yearbook of Agriculture, which won 
such wide acclaim from scientists as well 
as laymen. 

No other person has anything like the 
firsthand experience of Hambidge in the 
events that led up to the creation of 
FAO and its activities to date. He played 
a prominent part in the 1943 Hot 
Springs conference, called by President 
Roosevelt, that was attended by dele- 
gates of 45 nations. It was at this con- 
ference that the decision was made to 
create a United Nations agency to serve 
agriculture and to improve the nutrition 
of the world’s hungry peoples. Hambidge 
became the director of information for 
FAO when it got under way in 1945 and 
has served the organization in various 
capacities ever since. 

The book, however, is not about Ham- 
bidge, for he is innately a modest person. 
Instead, it is a well-illustrated and inter- 
estingly written account of how the thr 
directors-general of FAO in turn have 
made it the force it has become in nation 
after nation in fighting rural ignorance, 
blind tradition in farming practices, in 
efficient crop and livestock production 
methods, and the slowness of govern- 
ments to bring science to the aid of their 
farmers, their fisheries, their foresters, 
and those responsible for the nutritional 
status and economic advancement of the 
populations they are expected to serve. 

The personality of John Boyd Orr, the 
first director-general of FAO, shines from 
the printed pages. His great vision and 
evangelistic zeal gave this new interna- 
tional agency great impetus in the early 
years and won for it enormous good will 
from scientists, government officials, and 
the general public 
dustrially advanced nations and in the 


both in the more in- 


remote countries where moden science 
has yet to make much of an impression. 
Today we know of him as Lord John 
Boyd Orr, winner of the Nobel peace 
prize in 1949. But nutrition workers re- 
member him as head of the Rowett Nu- 
trition Research Institute near Aberdeen, 
Scotland, who, when World War II 
broke out, gave Great Britain the techni- 
cal information on which the nation 
based its highly successful food rationing. 

Orr was destined to be disappointed in 
his hope that an international agency 
like FAO could be effective in greatly 
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facilitating the movement of food from 
surplus-producing nations to the hungry 
peoples all over the world. Time is dem- 
onstrating that the application of science 
and technology by the underdeveloped 
nations to increase the production of 
food and of things they can exchange for 
food—and not a world food bank ad- 
ministered by an international agency— 
will be the mechanism by which science 
and technology can improve human nu- 
trition and raise levels of living. 
All royalties on Hambidge’s book will 
go to support the work of FAO. 
Nose CLark 
University of Wisconsin 


Chemical Engineering Cost Estimation. 
Robert S. Aries and Robert D. New- 
ton. McGraw-Hill, New York, 1955. 
xiii + 263 pp. $6. 


This is a well-organized effort compris- 
ing 10 chapters on cost estimation, It in- 
cludes an analysis of various cost items 
entering directly into the manufacture of 
a product as well as a good deal of per- 
tinent discussion of the economics in- 
volved in a chemical enterprise. For the 
practical engineer, who is daily faced 
with a need to justify engineering rec- 
ommendations on a_ dollars-and-cents 
basis, the book fills a real need. The au- 
thors have drawn extensively from the 
contributions of Harding Bliss, C. H. 
Chilton, Roger Williams, Jr., and others. 

The chief criticisms to be leveled 
against the book are (i) failure to use a 
cost index system or (at least) to recog- 
nize its value, (ii) failure to indicate in 
the cost-of-equipment graphs that the 
curves are either averages or medians of 
a considerable spread of data, and (iii) 
overemphasis on equipment costs at the 
expense of discussion of items such as 
transportation, installation, and mainte- 
nance costs. The book as it stands is far 
from being comprehensive. But although 
it is dated and imperfect with respect to 
the matters just indicated there is no de- 
nying its immediate usefulness. 

J. M. DaLLaVaLLe 
School of Chemical Engineering, 
Georgia Institute of Technology 


Inorganic Reactions and Structure. E.d- 
win S. Gould. Holt, New York, 1955. 
viii + 470 pp. Illus. $6.50. 


This book was written to serve as a 
textbook for chemistry students at the 
senior or first-year graduate-student level. 
It is to be used with those courses in in- 
organic chemistry that have developed in 
recognition of the renaissance of inor- 
ganic chemistry and the general lack of 
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knowledge of the subject shown by so 
many chemistry graduates in the past 20 
years. The author states that the book 
will serve the students who have had 
courses in both qualitative and quantita- 
tive analysis, but it is my opinion that 
some introduction to physical chemistry 
is also necessary. 

The book is made up of alternating 
chapters of theoretical and descriptive in- 
organic chemistry. No attempt is made to 
cover the chemistry of all the elements, 
but the common elements of each group 
are adequately treated, and generaliza- 
tions are made wherever possible. The 
theoretical treatment is exhaustive in that 
all the current rationalizations to “ex- 
plain” structure and reactions in inor- 
ganic chemistry are covered and numer- 
ous specific applications are cited. The 
development of the theories is limited, 
however, and a good set of lectures will 
have to accompany the book if the stu- 
dents are to have a real understanding of 
these theories. 

This book will provide an excellent 
orientation and a review of modern in- 
organic chemistry for the practicing 
chemist whose academic training ended 
before such terms as bond angles, bond 
length, bond strength, bond order, sigma, 
pi, and delta bonds, Lewis acids, and so 
forth, became standard terms in the 
chemistry courses. Further works will 
have to be consulted for complete com- 
prehension of all aspects of this new ap- 
proach, however. There are few refer- 
ences to the original literature, but there 
are numerous references to treatises and 
books on special phases of inorganic 
chemistry. 

I was particularly impressed by the 
exercises at the end of each chapter. 
They are thought-provoking, stimulating, 
and an excellent test of one’s ability to 
apply what has been learned. The infor- 
mation within the chapter is not always 
adequate to supply the answers to the ex- 
ercises. For example, the text carries that 
all-too-common phrase “It may be shown 
that . ..” but without actually showing 
that “it” is so. One of the exercises at 
the end of a chapter states “Show that... 
is so.” I believe that this is a good exer- 
cise. A number of exercises involve oxida- 
tion-reduction potentials at other than the 
standard conditions. Although the stand- 
ard oxidation-reduction potentials are 
given in an appendix, the Nernst equa- 
tion does not appear in the text. It must 
be presumed that the student will recall 
the equation from his course in quantita- 
tive analysis. 

The only serious omission is a chapter 
on oxidation-reduction. Even though the 
topic is referred to repeatedly through- 
out the book and is covered «in piecemeal 
fashion, it is of sufficient importance to 
justify a separate chapter. 

Typographic and factual errors are 


few. The implication that pentavalent 
vanadium is readily reduced to the tri- 
valent state by SO, in acid solution is 
erroneous, since the reduction proceeds 
only to tetravalent vanadium. 

Inorganic Reactions and Structure is 
a worth-while addition to the growing 
list of modern inorganic books and will 
be valuable both as a textbook and as a 
guidebook to bridge the gap between the 
“old” and the “new” inorganic chemis- 
try. It should serve as a stimulus to many 
chemistry departments to offer a course 
wherein such a textbook will be appro- 
priate, because too few such courses are 
being offered at the present time. 

Cares R. NAgser 

U.S. Geological Surve y 


A Study of the Brain. A companion text 
to the stereoscopic atlas of neuroanat- 
omy. Hyman S. Rubinstein. Grune and 
Stratton, New York, 1953. xiii +209 
pp. Illus. + plates. $9.50. 


Designed to be used in conjunction 
with the author's Stereoscopic Atlas of 
Neuroanatomy, yet complete in itself, 
this textbook is intended to provide stu- 
dents with a functional approach to the 
organization of the central nervous sys- 
tem by guiding them through a dissection 
of the human brain. The first chapter 
provides directions on how to proceed 
with the dissection; interspersed at ap- 
propriate points in its text are sugges- 
tions with regard to the portions of sub- 
sequent chapters that should be studied 
in conjunction with a particular stage in 
dissection or before proceeding farther 
with it. The subsequent chapters, which 
represent the material usually covered in 
textbooks of neuroanatomy, are in turn 
generously populated with references to 
the “Atlas of transverse sections” and an 
appendix that follow the text; the latter 
includes the key drawings of the afore- 
mentioned Stereoscopic Atlas. 

As an approach to the study of neuro- 
anatomy, the plan on which the textbook 
is organized has merit; for there is no 
better way to obtain a three-dimensional 
view of the organization of the brain 
than by dissection. Unfortunately, the 
manner and form in which the ancillary 
material is treated—the text and illustra- 
tions—lack the merit of the plan. For ex- 
ample, the value of the “Atlas of trans- 
verse sections” is considerably lessened 
by the fact that too many structures are 
identified in many of the illustrations; as 
a consequence, the labels are too small 
and too crowded to be easily read, and 
the direction lines are difficult to follow. 
Many times the identifying line ends in 
a region in which the structure men- 
tioned may reside but its presence or the 
limits of its distribution in the case of a 
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fiber tract cannot be recognized, nor are 


they indicated. This criticism applies 
with even greater force to the treatment 
of most of the line drawings that are in- 
cluded in the appendix. Finally, the use- 
fulness of the text and the bibliography 
is materially limited because neither was 
brought up to date; for example, refer- 
ences to Fulton’s Physiology of the Nerv- 
ous System are to the 1938 edition, and 
those to Howell’s Textbook of Physiology 
are to the 1922 or eighth edition. No 
reference is made in the chapter on the 
hypothalamus to the work of Wislocki or 
to the work of Harris and Green on the 
hypophyseal circulation; and none is 
made to the problems of temperature 
regulation, obesity, and energy exchange, 
which are focal points of so much recent 
work on this region. These omissions and 
others of similar character seriously limit 
the usefulness of this book. 

Donavp H. Barron 
Yale University 


The Origin of Vertebrates. N. J. Berrill. 
Oxford Univ. Press, Oxford, 1955. 
viii+ 257 pp. Illus. $4. 


From about 1875 through the 1920's, 
the origin of the vertebrates was one of 
the active subjects of evolutionary biol- 
ogy. Then discussion died down from 
lack of fuel. All the available evidence 
seemed to be in, and all together was 
insufficient to warrant much more than 
a verdict of “not proved.” Hardly any 
new evidence is at hand today, and yet 
there is room for a reconsideration of 
probabilities with more perspective than 
was available when discussion was at its 
height. As 


pothesis of vertebrate origin is still specu- 


serrill emphasizes, any hy- 


lative, but his exercise in speculative logic, 
tied to a wealth of detailed observation 
of indirectly pertinent facts, is well worth 
while. 
Perhaps the most generally accepted 
or, at least, repeated) hypothesis has 
been that of Garstang which was pub- 
lished in final form in 1928 and which 
stemmed from Willey’s views of 1894. 
According to that view, the ancestral 
hemichordates and the echinoderms had 
a common origin. Tunicates arose from 
ancestral hemichordates and then the 
vertebrates arose by neoteny from the 
tadpole larvae of tunicates. The first 
two-thirds of that hypothesis, emphasized 
by many students almost to the exclusion 
of the last third, are now flatly rejected 
by Berrill. He does not believe that the 
hemichordates (a name he considers in- 
correct) are especially related either to 
the echinoderms or to the true nonverte- 
brate chordates (tunicates and lancelets). 
He does agree that in some vaguer sense 
the grouping of echinoderms, “hemichor- 
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dates,” nonvertebrate chordates, and ver- 
tebrates is probably natural, but this 
casual statement is mysterious because 
any actual evidence for it seems later to 
be confuted. 

Berrill 
agrees in essence, although not in detail, 


Concerning the _ vertebrates, 
with the last part of Garstang’s hypothe- 
sis. The tunicates arose as a group of 
Tadpole 


later evolved among the tunicates as an 


sessile food-strainers. larvae 
adaptation enabling the animals to set- 
tle on a suitable substrate. Neoteny in 
some of those larvae gave rise to animals 
free-living and -swimming throughout 
life. Such 


evolved on the one hand into the degen- 


neotenous ex-larvae then 


erate lancelets and on the other into the 
A shift 


from marine to freshwater environments 


first true vertebrates (Agnatha 
was supposedly a crucial factor. 
Such a brief statement of the thesis 
does scant justice to an argument that is 
detailed, eloquent, and imaginative. The 
author’s own characterization of his book 
as “in a sense .. . science fiction” is justi- 
fied to the extent that this work, although 
it is technical enough and honestly linked 
with factual data, is a rare sort of scien- 
tific entertainment. Berrill’s last sentence 
is, “Proof may be for ever unobtainable, 
and it may not matter, for here is such 
stuff as dreams are made on.” Perhaps 
this is the last word on the chordate an- 
cestry of the vertebrates. As for the ances- 
try of the chordates, all is left in dark- 
ness without even the dream of 60 years 
ago, 
G. G. SIMPSON 
American Museum of Natural History 


The Quantitative Analysis of Drugs. D. 
C. Garratt. Philosophical Library, New 
York, ed. 2, 1955. xv + 670 pp. $17.50. 


This volume is a carefully prepared 
compendium of selected methods for the 
chemical analysis of drugs. Details are 
adequate for conducting an analysis, and 
appropriate literature citations are in- 
cluded. Throughout it is evident that the 
selections have been based on the author’s 
wide experience with procedures of this 
type. Regrettably, this work suffers from 
a high proportion of older methods, and 
some important current methods are 
omitted. There is no mention, for in- 
stance, of the fluorometric determination 
of epinephrine or of the spectrophoto- 
metric methods for barbiturate analysis. 
The necessity for brevity has prevented 
any elaboration on the chemical reactions 
involved in these procedures, and the pre- 
sentation is usually in the nature of em- 
pirical directions. 

Many of the drugs are strictly identi- 
fied with the past generation and have 
little significance under present condi- 





tions of medical practice. This is indi- 
cated in a ten-page supplement, which in 
large part is a list of the drugs described 
in this volume that have been deleted 
from the 1954 British Pharmaceutical 
Codex. The British drug nomenclature, 
particularly in the case of newer drugs, 
may prove confusing to some in this coun- 
try, since no synonyms, therapeutic appli- 
cations, or structural formulas are given. 
R. P. WALTON 
Department of Pharmacology, 


Medical College of South Carolina 


Vzescular Plants of Illinois. G. Neville 
Jones, George D. Fuller et al. Univ. 
of Illinois Press and Illinois State Mu- 
seum, Springfield (Museum Scientific 

Ser. vol. 6 

$10 


1955. xii+593 pp. Illus. 


“Those who may be unfamiliar with 
botany” write the authors of this book, 
“often take for granted that the floras of 
the world are more or less completely 
known and have been fully and accu- 
rately accounted for in existing botanical 
literature . . . the study of plant popula 
tions, particularly from floristic, ecologi- 
cal, and phytogeographical standpoints, 
still] presents many fascinating oppor- 
tunities for scientific investigation in al- 
most any part of the world, and by no 
means least interesting is the flora of the 
great Mississippi Valley of North Amer- 
ica, part of which includes the richly 
endowed state of Illinois.” The authors 
clearly recognize that “No report on a 
flora is, of course, ever complete. Even 
now, the plants of Illinois are imperfectly 
known.” 

This handsome volume, except for its 
double-column format and different style 
of printing, is at once reminiscent of 
Deam’s Flora of Indiana. It is difficult 
to think of a better model. The use of 
small state-county dot maps to show dis- 
tribution, the inclusion of a full-page 
vegetation map, a brief description of the 
flora and vegetation, an account of the 
principal collectors, and a full bibliogra- 
phy are a few of the laudable similarities 
between the two. Jones and Fuller depart 
from their model principally in omitting 
all keys and a glossary, in emphasizing 
full synonymy and recording all pub- 
lished references to Illinois plants, and 
in stressing orders while abjuring varie- 
ties and forms. I agree with the use of 
the standard Englerian sequence of fami- 
lies and orders. Since the authors recog- 
nize its artificiality, however, it may be 
questioned whether there is any value in 
trying to “modify” it into conformity with 
assumed phylogeny. 

Deam’s Flora of Indiana very clearly 
stems from its author’s 40 years of field 
work in his state and has a distinctly per- 
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sonal flavor. By contrast, this book on IIl- 
inois flora is quite impersonal and is pre- 
sumably based on the examination of a 
larger number of specimens. In terms of 
kinds of plants in the two states, the fig- 
ures for Indiana are 141 families, 690 
genera, and 2140 species (16 percent in- 
troduced); for Illinois, 156 families, 785 
genera, and 2450 species (approximately 
25 percent introduced). So far as one 
may judge by a hasty check, the figures 
are fairly comparable. 

The authors remark that “The science 
of taxonomy consists also of intensive 
studies of the plants of a definite area for 
the purpose of clarifying our knowledge 
of these plants including attempts to shed 
light on the origin and evolution of spe- 
cies and their inter-relations with each 
other.” Of the 18 nomenclatural combi- 
nations proposed, it is interesting to note 
that 11 are putative hybrids, perhaps 
suggesting a trend in future taxonomic 
studies for which this valuable book will 
form a solid basis. 

LincoLn CONSTANCE 
Department of Botany, 
University of California, Berkeley 


New Books 


Atomic Physics. An atomic description 
of physical phenomena. Gaylord P. Harn- 
well and William E. Stephens. McGraw- 
Hill, New York, 1955. 401 pp. $8. 

Traité de la Connaissance. 
Rougier. Gauthier-Villars, Paris, 
450 pp. $6.48. 

Technical Publications. Their purpose, 
preparation, and production. C. Baker. 
Wiley, New York, 1955. 302 pp. $6. 

Jet Engine Manual. E. Mangham and 
A. Peace. Philosophical Library, New York 
16, 1955. 133 pp. $3.75. 

Environmental Hygiene. vol. II of Pre- 
ventive Medicine in World War II. Ebbe 
Curtis Hoff., Ed. Historical Unit, Army 
Medical Service, Washington, 1955 
(Order from Supt. of Documents, GPO, 
Washington 25). 404 pp. $3.50. 

Hydrogen Peroxide. Walter C. Schumb, 
Charles N. Satterfield, and Ralph L. 
Wentworth. Reinhold, New York; Chap- 
man & Hall, London, 1955. 759 pp. 
$16.50. 

International Pharmacopoeia. vol. II. 
World Health Organization, Geneva, 
1955. 350 pp. $6.75. 

Astrophysical Quantities. C. W. Allen. 
Athlone Press, London, 1955 (Distributed 
in U.S. by John de Graff, Inc., New York 
10). 263 pp. $10. 

Microbiology. Florene C. Kelly and K. 
Eileen Hite. Appleton-Century-Crofts, 
New York, ed. 2, 1955. 615 pp. 

Ultrasonic Engineering with Particular 
Reference to High Power Applications. 
Alan E. Crawford. Academic Press, New 
York; Butterworths, London, 1955. 344 
pp. $8. 

Introduction to Virology. Gilbert Dall- 
dorf. Thomas, Springfield, Ill., 1955. 102 
pp. $3.50. 
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Treatise on Invertebrate Paleontology. 
part V. Graptolithina with sections on 
Enteropneusta and Pterobranchia. Ray- 
mond C. Moore, Ed. Geological Soc. of 
America, New York, and Univ. of Kansas 
Press, Lawrence, 1955. 101 pp. $3. 

An Elementary Textbook of Psycho- 
analysis. Charles Brenner. International 
Universities Press, New York, 1955. 219 
pp. $4. 

Proceedings of the Conference on Latin- 
American Geology. Held 29-30 March 
1954; co-sponsored by the Department 
of Geology and the Institute of Latin- 
American Studies, University of Texas 
Fred M. Bullard, Ed. Univ. of Texas, 
Austin, 1955. 99 pp. 

Basic Mathematics for Science and En- 
gineering. Paul G. Andres, Hugh J. Miser, 
and Haim Reingold. Wiley, New York 
Chapman & Hall, London, 1955 (A re- 
vision of Basic Mathematics for Engineers, 
1944). 846 pp. $6.75. 

Bibliography and Index of Geology Ex- 
clusive of North America. vol. 19. Marie 
Siegrist et al. Geological Soc. of America, 
New York, 1955. 689 pp 

Research Films in Biology, Anthropol- 
ogy, Psychology, and Medicine. Anthony 
R. Michaelis. Academic Press, New York, 
1955. 490 pp. $10. 

Group Processes. Transactions of the 
first conference on group processes, 26-30 
September 1954, Ithaca, N.Y. Bertram 
Schaffner, Ed. Josiah Macy, Jr. Founda- 
tion, New York, 1955. 334 pp. $5.50. 

Small-Angle Scattering of X-Rays. 
André Guinier and Gerard Fournet. 
Trans. by Christopher B. Walker. Wiley, 
New York; Chapman & Hall, London, 
1955. 268 pp. $7.50. 

Introduction to Modern Physics. F. K. 
Richtmyer, E. H. Kennard, and T. Laurit- 
sen. McGraw-Hill, New York, ed. 5, 1955. 
666 pp. $8.50. 

The Atomic Nucleus. Robley D. Evans. 
McGraw-Hill, New York, 1955. 972 pp. 
$14.50. 

Organic Insecticides. Their chemistry 
and mode of action. Robert L. Metcalf. 
Interscience, New York-London, 1955. 
392 pp. $8.50. 

Bibliography of Monolingual Scientific 
and Technical Glossaries. vol. 1, National 
Standards. Eugen Wiister. UNESCO, 
Paris, 1955 (Order from Columbia Univ. 
Press, New York 27). 219 pp. $2.50. 

The Value of Judgement. W. D. La- 
mont. Philosophical Library, New York, 
1955. 335 pp. $6. 

The World of Bees. Gilbert Nixon. Phil- 
osophical Library, New York, 1955. 214 
pp. $4.75. 

Gas Turbines and Jet Propulsion. G. 
Geoffrey Smith; revised and enlarged by 
F. C. Sheffield. Iliffe, London, and Philo- 
sophical Library, New York, ed. 6, 1955. 
412 pp. $15. 

European Architecture in the Twentieth 
Century. vol. 2, pt. 3, The Era of Fune- 
tionalism, 1924-1933. Arnold Whittick. 
Philosophical Library, New York 16, 1955. 
271 pp. $10. 

A Course in Modern Techniques of 
Organic Chemistry. R. P. Linstead, J. A. 
Elvidge, Margaret Whalley. Academic 
Press, New York; Butterworths, London, 
1955. 190 pp. $5. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 


Opinions of the Committee on Profes- 
sional Ethics. With the code of profes- 
sional ethics annotated and an analysis of 
the functions of the committee. National 
Education Assoc., Washington, 1955. 72 
pp. $0.25 

Indian Woods for Battery Separators. 
Indian Forest Bull. No. 184. M. A. Reh- 
man, Jai Kishen, and O. P. Chawla. Man- 
ager of Publs., Govt. of India Press, New 
Delhi, 1955. 18 pp. 2 s. 

The Atom in Our Hands. Union Car- 
bide and Carbon Corp., New York 17, 
1955. 40 pp 

American Heart Association, Proceed- 
ings of the 28th Scientific Session. 22-24 
October 1955. The Association, New York, 
1955. 144 pp. 

Humanistic-Social Stem of Engineering 
Education. A_ classified bibliography. 
Cooper Union Bull., Engineering and Sci- 
ence No. 33. Compiled by the Cooper 
Union Library. Cooper Union for the Ad- 
vancement of Science and Art, New York, 
1955. 56 pp. $0.50. 

Massachusetts Institute of Technology, 
The Reports of the President and of the 
Deans of the Schools for the Year Ending 
October 1, 1955. Massachusetts Inst. of 
Technology, Cambridge, 1955. 161 pp. 

What Good Nursing Means to You 
Public Affairs Pamph. No. 60A. Susie 
Berg Waldman. Public Affairs Committee, 
New York, 1955. 27 pp. $0.25. 

Proceedings of the 5th Meeting of the 
Indo-Pacific Fisheries Council. Held at 
Bangkok, Thailand, 22 January-5 Febru- 
ary 1954. Sections II and III. The Coun- 
cil, Bangkok, 1955. 114 pp. $1. 

Symposium on Marine and Fresh-Water 
Plankton in the Indo-Pacific. Held at 
Bangkok, Thailand, 25-26 January 1954. 
Indo-Pacific Fisheries Council, Bangkok, 
1954. 111 pp. $1. 

The Diagnosis and Treatment of Hae- 
mophilia and Its Related Conditions 
Medical Research Council Memo. No. 32. 
R. G. MacFarland and Rosemary Biggs. 
Her Majesty’s Stationery Office, London, 
1955. 23 pp. $0.45. 

Dry Whole Milk. A symposium spon- 
sored by the Quartermaster Food and 
Container Institute for the Armed Forces 
Quartermaster Research and Development 
Command, U.S. Army Quartermaster 
Corps. Oriental Institute, Univ. of Chi- 
cago, 22-23 September 1954. J. M. 
McIntire, W. K. Stone, and Martin S. 
Peterson, Eds. National Acad. of Sciences 
National Research Council, Washington, 
1955 (Order from Quartermaster Food 
and Container Inst. for the Armed Forces, 
1819 West Pershing Rd., Chicago 9, Ill.) 
194 pp. 

Laboratory and Field Tests of Sound- 
ing Leads. Tech. Memo. No. 54. 42 pp. 
A Study of Sediment Sorting by Waves 
Shoaling on a Plane Beach. Tech. Memo. 
No. 63. 83 pp. Laboratory Data on Wave 
Run-Up and Over-Topping on Shore 
Structures. Tech. Memo. No. 64. 32 pp. 
Beach Erosion Bd., Office of the Chief of 
Engineers, Dept. of the Army, 1955. 
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Scientific Meetings 


Instrumentation and Automation 


What is instrumentation? What is 
automation? The meanings of these new 
words in the popular and scientific vo- 
cabulary have not yet entirely crystal- 
lized—the words still mean different 
things, at different times, to different 
people! Broadly, instrumentation has 
come to mean the part of science and 
technology that deals with the develop- 
ment, manufacture, and utilization of 
instruments—in both science and indus- 
try—for sensing, comparing, measuring, 
displaying, recording, computing, and 
controlling. 

A simple explanation of automation 
was provided at the Instrument Society 
of America’s conference and exhibit that 
was held in Los Angeles 12-16 Sept. 
A. O. Beckman, past president of the 
society and chairman of the host com- 
mittee, stated, “We should differentiate 
between mechanization and automation. 
Simply stated, mechanization replaced or 
amplified human brawn. Automation, on 
the other hand, supplements the human 
brain. When you ‘automate’ a manu- 
facturing process, you include what we 
call feedback or self-correction. A sim- 
ple example of this is the common room 
thermostat. The thermostat automatically 
controls the operation of a gas furnace, 
for instance, to compensate for changes 
in room temperature. When the room 
gets too warm, your thermostat turns off 
the furnace; when it gets too cool, it 
turns it on. A simple instrument thus 
relieves us of the necessity of remember- 
ing to read the thermometer, of deciding 
whether to turn the furnace on or off, 
and then of doing what is decided. This 
is automation.” 

Automation then, is the application of 
instrumentation to obtain automatic oper- 
ation of machines and processes in either 
industry or science. 

Automation in industry is already well 
established in petroleum refineries, chem- 
ical manufactures, and mass production 
of automobiles and electronic compo- 
nents, and so forth; it is widely expected 
to result in completely automatic fac- 
tories in the near future. 

In science and engineering, automa- 
tion deals not so much with the control 
and processing of physical materials and 
objects as with “information”—the sig- 
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nals or records of events or measure- 
ments. It involves gathering, sifting, sort- 
ing, collating, computing, correcting, dis- 
playing, analyzing, storing, and utilizing 
the signals that represent the observa- 
tions, as well as other signals that repre- 
sent information derived therefrom. 

All these aspects of instrumentation 
and automation were exemplified in the 
many products and developments that 
were shown by the 350 manufacturers 
participating in the ISA Exhibit, for 
which more than 14,000 people regis- 
tered. Also these and many more aspects 
of instrumentation and automation were 
discussed in the technical papers pre- 
sented at the 50-odd technical sessions 
that were held at the Shrine Auditorium 
and the University of Southern Cali- 
fornia. 

Some trends noted in the last year or 
two still continue. There is increasing 
emphasis on automatic data-reduction 
equipment and methods for transform- 
ing measurements in digital representa- 
tion for ease and accuracy in transmis- 
sion, storage, and utilization by digital 
computers. In addition, there are a 
larger variety of electronic equipments 
now available in which transistors and 
magnetic amplifiers have largely re- 
placed the conventional electron tubes. 

A few of the many new measuring in- 
struments exhibited were a sonic flow- 
meter (Fischer and Porter), a pressure- 
compensated totalizing gas flowmeter 
Librascope, Inc.), frequency modulated 
pressure gages (Byron jackson), an air- 
craft position and homing indicator 
, and self- 
generating accelerometers, good at fre- 


Control Engineering Corp. 


quencies to 10,000 cycles per second with 
a range to 50,000 g@ (Endevco Corp. 
A high-speed camera (Beckman and 
Whitley) that takes 25 pictures at rates 
up to 1.2 million per second can also be 
used to record interferometer patterns 
analogous to transient pressures in the 
range of 0 to 50,000 pounds per square 
inch with frequencies up to 50,000 cycles 
per second. 

New analytic instruments included a 
thermal gas analyzer, and an automatic 
infrared spectrophotometer’ (Beckman 
Instruments, Inc.), a Raman recording 
spectrometer (Perkin-Elmer Corp.), an 
electron paramagnetic resonance spec- 
trometer (Varian Associates), a water- 


vapor analyzer that measures 0 to 100 
parts per million in hydrocarbons (Mine 
Safety Appliance Co.), and an x-ray ab- 
sorption meter for measuring sulfur in 
hydrocarbons (Tracerlab Corp.). 

All the technical meetings were well 
attended. Preprints of many of the pa- 
pers were available at the conference or 
from the ISA headquarters, 1319 Alle- 
gheny Ave., Pittsburgh, Pa. A feature 
of these conferences that is growing in 
importance and value is the associated 
“clinics.” These consist of demonstration 
sessions where selected manufacturers 
explain in detail the theory and opera- 
tion of some particular class of instru- 
ments to groups small enough so that 
each person in attendance can partici- 
pate fully in the discussions. Three such 
3-day clinics were arranged on “Ana- 
lytic instruments,” “Computers,” and 
“Instrument maintenance,” each serving 
200 to 500 persons. In addition there was 
a 1-day “Workshop on Data Handling” 
in which 12 groups, each limited to 25 to 
50 persons, discussed informally selected 
phases of the data-handling field. The 
small workshop type of meeting permits 
a somewhat larger group to be “in” on 
the type of conversation that usually goes 
on between experts in the halls. 

It is perhaps unfortunate that there 
was not a session on instrumentation and 
the philosophy of science, and possibly 
this would be a good symposium for 
some future meeting of the AAAS. One 
of the most significant trends in the grow- 
ing field of instrumentation is its ex- 
plosive growth into the “information- 
handling” field. This is popularly asso- 
ciated with the great successes of the 
large high-speed digital computers in 
solving long and complex mathematical 
problems and in mechanizing some of 
the clerical operations of the Census Bu- 
reau, insurance companies, and banks. 
To the extent that any scientific experi- 
ment, procedure, or analysis can be re- 
duced to identifiable and repetitive oper- 
ations, automation may be applied to 
such parts of science to increase effi- 
ciency and output. In these times of 
shortage of brain power, any develop- 
ment that promises such increased effi- 
ciency should be warmly welcomed. Sci- 
entists in all fields should make it their 
business to learn more about the possi- 
bilities of applying in their own labora- 
tories these new techniques from the 
automatic factory, the guided missile, 
and the mechanized office. 

At the Los Angeles meeting, the coun- 
cil of the ISA approved major changes 
in the society's constitution, providing 
for seven additional vice presidents to be 
selected on a regional basis and to serve 
on the executive board. 

W. A. Wi_tpHack 
National Bureau of Standards, 
Washington, D.C. 
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Kodak reports to laboratories on: 


looking through the microscope with movie film and camera... materials for 
autoradiography ... keeping tabs on tocopherol 


Cinephotomicrography 
«4 That motion pictures made 
through the microscope might 
have much value both as an 
investigative technique and as 
an aid to scientific communica- 
tion and instruction doubtless 
occurred to thoughtful men in 
earliest nickelodeon days, if 
not before. Certainly the art 
has been widely and effectively 
practiced and improved since 
then, but how many laborers 
in the various vineyards have 
had too many other important 
and more difficult matters mer- 
iting their attention to give 
thought to what cinephotomi- 
crography could do for them? 
4 Therefore, with no _loftier 
motive than moving a little 
merchandise, it may be that by 
publishing a new revision of 
the booklet, “Motion Pictures 
Through the Microscope,” we 
shall accomplish the greater 
good of a seed dropped in the 
right place at the right time. 
4 The booklet speaks of how 
} to use a motion-picture camera 
to alter the apparent rate of 
events on a microscope stage, 
making them many thousand- 
, | fold faster or four times slower, 
as desired; of the details of 
aligning camera with microscope; 
of illumination, exposure, color 
rendition, the defeat of vibration, 
and a hundred other petty points 
that distinguish exasperation from 
proud achievement. 
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A copy of “Motion Pictures Through 
the Microscope” (Kodak Pamphlet N-2) 
is obtainable without charge from East- 
man Kodak Company, Sales Service Di- 
vision, Rochester 4, N. Y. 


Cinephotomicrograph by E. J. Farris. 


Artist's choice 


Autoradiography is the art of ar- 
ranging for a radioactive substance 
to take its own picture. In calling it 
art, we choose our word with care, 
for everyone who practices it has 
his own problems and his own so- 


lutions, which he knows are better 
than anyone else’s solutions. 

Some prefer to bind their sub- 
jects in contact with photographic 
plates. For them we supply Kodak 
Autoradiographic Plates, Type A or 
Type No-Screen. The former are 
chosen for fineness of grain, the 
latter for high sensitivity. Both have 
emulsions about 25, thick that lo- 
cate B- or y-emitters. 

Some want plates with emulsions 
up to 200 thick, in which paths of 
individual 8- or a-particles are long 
enough to be plotted back to their 
origins. For them we supply Kodak 
Nuclear Track Plates in five differ- 
ent sensitivities and six different 
emulsion thicknesses. 

Some prefer to peel the sensitive 
emulsion off its base and lay it 
down on the subject. For them we 
make Kodak Autoradiographic Strip- 
ping Film, Type NTB, that comes 
like this 
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the impermeable layer serving to 
protect the emulsion and the speci- 
men from each other. 

Some who strive for best resolu- 
tion of blackened areas (rather than 
of individual particle tracks) want a 
thin emulsion and are more inter- 
ested in how close to the specimen 
they can get it than in how well 
they can separate the two. For them 
we have Kodak Autoradiographic 
Permeable Base Stripping Film, 
where the emulsion is only 5yu thick 
and mechanically supported by 5yu 
of plain gelatin that provides sup- 
port between the peeling and the 
mounting steps, goes on the out- 


side after mounting to protect the 


emulsion during exposure, and is 
permeable to the solutions during 
processing. 

Others find this breadth of choice 
too narrow. Only with liquid emul- 
sion, these brave souls plead, can 
they get the radiosensitive layer ex- 
actly where they want it and as 
thick or as thin as they want it. But 
we, who have worked with liquid 
emulsion for 75 years, know what 
delicate, perishable, and variable 
stuff it is and that its handling is no 
whit less important than its com- 
position and compounding. 

Believe us, it is neater all the way 
around to solve your autoradiographic 
problems with one of the above-italicized 
plates or films, obtained from a Kodak 
dealer. Nevertheless, those who have 
concluded that only liquid emulsion will 
do may state their cases by letter to 
Eastman Kodak Company, Special 
Products Sales Division, Rochester 4, 

!. Y., and await developments. Yes, and 
we even go so far as to offer free reprints 
of the recent Nucleonics article, “* Alpha- 
Particle Autoradiography with Liquid 
Emulsion.” 


996 on E 


One of the services we talk about in 
the bold type at the bottom of this 
page is the compilation of annotated 
bibliographies of vitamin E, a task 
we assume by virtue of our position 
as supplier of that vitamin to the 
pharmaceutical and feed industries. 
The new Volume III, covering only 
*52, °53, and most of °54, abstracts 
996 scientific communications. It is 
utterly dispassionate, advancing no 
proposition other than that vitamin 
E occupies the attention of a great 
many chemical, physiological, and 
clinical investigators the world 
around. 

The more the merrier. Dr. Norris D. 
Embree, Director of Research, Distilla- 
tion Products Industries (Division of 
Eastman Kodak Company), Rochester 
3, N. Y., is always prepared to consider 
requests from professionally qualified in- 
vestigators for experimental quantities 
of d-alpha-tocopherol or its derivatives. 
If all that is wanted is a copy of Volume 
111, his secretary will see to it. 





This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 
its divisions are ... serving laboratories everywhere 
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Tracerlab 


FIRST AND FOREMOST in the 
ATOMIC field is expanding. 
Openings, at all levels, exist ir 
research, development and 
manufacturing for: 
ELECTRONIC ENGINEERS 
MECHANICAL ENGINEERS 
APPLICATION ENGINEERS 
NUCLEAR PHYSICISTS 
RADIOCHEMISTS 

IF you would like this 
opportunity to work in the 
nation’s newest industry, in 
this industry's newest plant, 
now under construction in 
suburban Boston, write in 
confidence to... 








KARL 


130 HIGH STREET, BOSTON 10, MASS. 





Get this FREE Catalog 
on UNITRON Microscopes! 






PHASE CONTRAST, MPE 
Indispensable for the study of 
living cells and other highly trans- 
parent materia! without staining. 
Continuous transition from phase to 
bright-fleld microscopy by adjusting 
condenser height. Choice of 4 con- 
trasts. Mechanica! stage. Three phase 
objectives: PIOX, P40X, PIOOX. 
Eyepieces: 5X, 10X, P15X. 


only 9265. 


A complete line of Microscopes ... 
© Metallurgical « Phase 

¢ Laboratory © Polarizing 
¢ Stereoscopic « Student 
Used in leading universi- 
ties, industrial and govern- 
ment laboratories 













FREE 10-DAY TRIAL 
Let these instruments prove 
their value to you, in your own 
\aboratory, before you purchase. 


United Scientific Ca. 


204-6 MILK STREET ° BOSTON 9, MASS 


Bite So UTR Maeocopss” = 
t ivctevdenspiateksasvaadsertedencvens , t 
i McGaus dessanenesetedes tice ned 
: EE SY a en ee ee ; : 
Sa hidekberbadun ie 
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Meeting Notes 


@ The fifth Pan American Congress of 
Ophthalmology will be held in Santiago, 
Chile, 9-14 Jan. 1956, 
pices of the Pan American Association of 
Ophthalmology, of which Moacyr E. 
Alvaro, Sao Paulo, Brazil, is president. 


under the aus- 


In accordance with a custom of inviting 
a distinguished ophthalmologist of the 
host country to preside, Christobal Espil- 
dora Luque of Santiago will be presi- 
dent of the congress. 

The scientific program will consist of 
11 symposia, in which the speakers will 
be in general divided between physicians 
of the United States and Canada 
those of Mexico, Central 
South America. 

An important feature of the program 
the Harry S. Gradle 
honoring the memory of the first presi- 


and 
America, and 


will be lecture, 
dent and one of the founders of the asso- 
ciation, the late Dr. Gradle of Chicago. 
The lecture will be delivered by Fred- 
erick C. Cordes, clinical professor and 
chairman of the division of ophthal- 
mology at the University of California 
Medical Sx hool, San Franc isco. 

Reports will be received from commit- 
tees, including those on prevention of 
medicolegal 


blindness; ophthalmology; 


industrial ophthalmology; research; fel- 
lowships; interprofessional relationships; 
establishment of examining boards in 
Latin America; standardization of oph- 
thalmic hospitals and clinics; graduate 
education, home 


Pre- 


vention of Blindness is planning a pro- 


particularly through 


study courses. The Committee on 
gram to include as topics of discussions: 
definitions of blindness and amblyopia 
for medicolegal purposes; bases for class- 
ification of causes of blindness; and prep- 
aration for the program to combat blind- 
ness in Latin American countries. 

Several physicians of the United States 
will take part in the scientific exhibit. 
From the Armed Forces Institute of 
Pathology, Walter Reed Medical Center, 
Washington, D.C., there will be an ex- 
hibit on diseases of the optic nerve, shown 
by Lorenz Zimmerman, chief of the 
ophthalmic pathology section, and Wil- 
liam R. Armstrong, ophthalmology sec- 
tion. From the School of Aviation Medi- 
cine, Randolph Field, Tex., will come 
an exhibit entitled ““The mechanism and 
prevention of penetrating wounds of the 
eye from high speed splinters,” 
by H. W. Rose. 

Brittain F. Payne, executive surgeon 
and director of clinics and pathology, 
New York Eye and Ear Infirmary, with 
Burchell 


“ 


shown 


two associates, Edgar B. and 
Gradu- 
ate instruction in histopathology of the 
eye.” The American Board of Ophthal- 
mology will be represented by explana- 
tory material concerning its membership 
and operation. 


Marie Cullen, will demonstrate 





® The Western Spectroscopy Association, 
organized in 1953 to fill the need felt by 
spectroscopists in the 11 western states 
for regular West Coast scientific meet- 
ings concerned with the general field of 
will hold its 
at the Univer- 
sity of California, Berkeley, 26-27 Jan. 


1956. The program will consist entirely 


molecular spectroscopy, 


third annual conference 


of invited papers, with one session de- 
voted to a panel discussion on “Frontiers 
infrared and microwave 
Another half-day will be 
devoted to astrophysical spectroscopy, 


of research in 
spectrosc opy. , 


one to paramagnetic resonance spectros- 
the spectra of 
ind rare-earth ions. 

T here will be 
chiefly of 


equipment, and various social events will 


and one to dy« 


copy, 
molecules 
an instrument exhibit, 
commercial spectroscopic 
be planned. All interested persons are 
welcome to attend this meeting. Further 
information may be obtained from the 
present chairman of the association, Dr 
John W. Otvos, Shell Development Com- 


pany, Emeryville, Calif, 


® The fifth annual Symposium on Blood 
is scheduled to be held at Wayne Univer- 
sity, College of Medicine, on 21 Jan 
1956. A total of 15 papers related to re- 
cent advances in hematology will be pre- 
sented. 


Society Elections 


®Society of Nuclear Medicine: pres., 
Milo Harris, 252 Paulsen Bldg., Spokane, 
Wash.; pres.-elect, Norman J. Holter, 
Helena, Mont.; sec., R. G. Moffat, 2656 
Heather St., British Co- 
lumbia; treas., R. Labbe, University of 


Vancouver 9, 
Oregon. 


®Council of American  Bioanalysts: 
Marion F. Dooley, Dallas Tex.; 
pres.-elect, Thomas S. Hosty, State De- 
partment of Public Health, Montgomery, 
Ala.; treas., Elisabeth Zacher, Oakland 
Clinical Oakland, Calif. 
Vice presidents are Victor Dozoretz, 
Dozoretz Clinical Laboratory, Buffalo, 
. Zimmerman, Zimmer- 
man Laboratory, Flint, Mich.; and Frank 
Kolos, Physicians Clinical Laboratory, 
San Francisco. The executive secretary 
is Lucian Hertert, Hertert Clinical Labo- 
ratory, 490 Post St., San Francisco. 


pres., 


Laboratory, 


Gustina 


® Geological Society of America: pres., 
George S. Hume, Scientific 
Copeland Bldg., Ottawa, Ontario, 
Canada; past pres., Walter H. Bucher, 
Columbia University; v. pres., Richard J. 
Russell, Louisiana State University; sec. 
and executive officer, H. R. Aldrich, 
G.S.A., 419 W. 117 St., New York 27; 
treas., J. Edward Hoffmeister, University 
of Rochester. Hume and Aldrich are rep- 
resentatives to the AAAS Council. 


Services, 
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A complete line of pH meters incorporating modern electronic tubes and circuits, 
simple in operation and maintenance, featuring sealed amplifier plug-in units. 


Line-Operated Model 115 


® Single range 0-14, scale length 4”, accuracy 0.05 pH unit. 
©@ Fully stabilized for wide range of line voltage fluctuations. 
@ Unprecedented in compactness and low price of only 


Write for Bulletin £225 $115.— 
Line-Operated Model 110 


© Single range 0-14, scale length 7”, accuracy oy pH unit. 
® Available also with shielded compartment, with base board and 
carrying hood, with bottles and beakers, additional price $60.—. 


Write for Bulletin #105 $185.— 
Battery-Operated Model 125 


® Single range 0-14, scale length 51/2", accuracy 0.03 pH unit. 

@ Only 3 batteries, standard radio type, 2,000 hours of service. 

© Carrying frame for instrument, beokers, and bottles, Ray A $20.—. 

© Stabilized power supply unit pm for alt e 
from 110 volt AC line, price $48 


Write for Bulletin #118 $145.— 
Battery-Operated Model 125-B for Blood pH 


® Scale length 234”, expanded five-fold for blood pH tests. 
*® Accuracy 0.01 in pH 6-8 range, 0.05 in pH 2-12 range. 


Write for Bulletin #122 $1GBikn 


Prices include PHOTOVOLT glass electrode and calomel electrode. 
Electrades of other makes usable, adapters available. 


me hoe eek ele 





MODEL 125-8 


SCO RePeRA TI 


MODEL 110 95 MADISON AVENUE, N. Y. 16, 


oe | 
N. Y. 





®American Heart 
Irvine H. Page, 


, Harold Hillenbrand, 222 E 
Superior St., Chicago; treas., H. B. Wash- 


Association:  pres., D.C.; sec pres.-elect, 


James W. Perry, Western Re- 
Cleveland, Ohio; pres.- 


elect, Edgar V. 
treas., Berkley 


The vice 


Allen, Rochester, Minn.; 
D. Johnson, New York. 
presidents are William H. 
Youngstown, Ohio; S. DeWitt 
Clough, Chicago; Mrs. Preston Davie, 
New York; 


University; 


Bunn, 
Eugene B. Ferris, Emory 
Louis E. Martin, Los An- 
Calif.; A. W. Robertson, Pitts- 
burgh, Pa.; David R. Rutstein, Harvard 
University; and Robert W. Wilkins, Bos- 


ton University. 


geles, 


® Association of Military Surgeons of the 
United States: pres., Winfred P. Dana, 


U.S. Navy; sec.-editor, Robert E. Bitner, 
Suite 718, 1726 I St. NW, Washington 6, 
D.C.; exec. sec., Stuart E. Womeldorph, 


Suite 718, 1726 I St. NW, Washington 6. 
The vice presidents are Amos R. Koontz, 
Arden Freer, H. H. Twitchell, Wallace 
H. Graham, John W. Cronin, and James 
P. Cooney. Representative to the AAAS 
Council is Joseph H. McNinch. 


®American Dental 


sernerd C. 


Association: pres., 
Kingsbury, San Francisco; 
Harry Lyons, Medical Col- 
lege of Virginia; Ist v. pres., 


pres.-elec t, 
Francis J. 
Herz, San Francisco; 2nd v. pres., M. C., 
Hansen, Racine, Wis.; 3rd v. pres., Mar- 
vin E. Kennebeck, Office of the Surgeon 
U.S. Air Force, 


General, Washington, 
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burn, St. Paul, Minn. Representative to 


the AAAS Council is H. Trendley Dean 


® International Association of Milk and 
Harold S 
Adams, Indiana University Medical Cen- 
Paul Corash, Milk Divi- 
sion, City Health Department, New 
York; sr. past pres., John D. Faulkner, 

S. Public Health Service, Washington, 
D.C.; jr. past pres., I. E. Parkin, Penn- 
sylvania State College; Ist v. pres., Wil- 
liam Hoskisson, Arden Sunfreze Crys., 
Salt Lake City, Utah; 
old B. 


Se rvic 2, 


Food Sanitarians, Inc.: pres., 


ter; pres.-elect, 


2nd v. pres., Har- 
Robinson, U.S. Public Health 
Washington, D.C.;  sec.-treas.., 
H. H. Wilkowske, 
exec. sec., H. L. 


University of Florida; 
Thomasson 


® Society of General Physiologists: pres., 
C. Stacy French, Department of Plant 
Carnegie Institution of Wash- 
Stanford, Calif.; v. pres. and 
Daniel Mazia, University of 
California, Berkeley; sec., Abraham M. 
Shanes, National Institutes of Health, 
Bethesda 14, Md.; treas., Irvin M. Klotz, 
Northwestern University... 


Biology, 
ington, 
pres.-elec a 


Institute: 
pres., Joseph Hilsenrath, National Bu- 
reau of Standards, Washington, D.C.; 


8 American Documentation 


serve University; past pres., Scott Adams, 
National Institutes of Health, Bethesda, 
Md.; sec., Staffan Rosenborg, Library of 
Congress, Washington 25, D.C., treas.. 
Kenneth H. Fagerhaugh, 
stitute of Tex hnology Representative to 
the AAAS Council is Milton O. Lee 


Carnegie In- 


Forthcoming Events 


January 


9-10. National Symposium on Reliabil- 
ity and Quality Control in Electronics, 
2nd, Washington, D.C. (J. W. Greer, 
Bureau of Ships, Navy Dept. Code 815, 


Washington 25.) 


9-10. Operations Research Soc. of 
America, 8th national, Ottawa, Ont., 
Canada. (J. Abrams, Dept. of National 


Defense, Ottawa. ) 

9-14. Pan American Cong. of Ophthal- 
mology, 5th, Santiago, Chile. (T. D. Al- 
len, 575 Lincoln St., Winnetka, Ill.) 

10. American Ethnological Soc., New 
York, N. Y. (A. G. James, 695 Park Ave., 
New York 21.) 

10-11. Calcium and Phosphorous Me- 
tabolism in Man and Animals with Special 
Reference to Pregnancy and Lactation, 
New York, N.Y. (R. R. Marshak, Craigue 
Hill Rd., Springfield, Vt.) 

12. American Genetic Assoc., Washing- 
ton, D.C. (S. L. Emsweller, Plant Indus- 
try Sta., Beltsville, Md.) 
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PHYSICAL 


reaction mechanism. 


ORGANIC CHEMISTRY 
By JACK HINE, Georgia Institute of Technology 


This new book describes the accepted mechanisms for various 
organic reactions, gives the reader an understanding of the 
manner in which one uses experimental data to arrive at a 


This book differs from most other books in the field by empha- 
sizing the mechanisms of organic reactions and the effect of Ss 
structure on reactivity. The necessary background material for 
these topics is structural theory, acids and bases, and kinetics, 
which are dealt with in Part I. 


The experimental evidence for reaction mechanisms and the 
logical methods by which these mechanisms are formulated 
from experimental data are emphasized throughout. Designed 
principally for graduate level courses covering the mecha- 
nisms of organic reactions and the effect of structure on reac- 
tivity, this text will also be of use to those who would like a 
survey of physical organic chemistry. 





OTHER IMPORTANT 
McGRAW-HILL BOOKS 











P 


492 pages, $9.00 








CHEMISTRY 


RADIATION BIOLOGY 


RINCIPLES OF ORGANIC 


By JAMES ENGLISH, Jr. and 

HAROLD G. CASSIDY 

New Second Edition. 48) pages, $6.50 

An integrated modern treatment of organi 
chemistry with emphasis on modern elec- 
tronic mechanisms to explain chemical be 
havior and the simultaneous consideration of 
aliphatic and aromatic compounds. 
TATISTICAL MECHANICS 

By TERRELL L. HILL 

Summarizes the principles of _ statistical 
mechanics at an intermediate level, and pre- 
sents an organized and detailed account of 
certain important applications of statistical 
mechanics. In press 





Volume III: Visible and Near-visible Light 
By ALEXANDER HOLLAENDER. 

744 pages, $10.00 

An important collection of recent research 
material on photosynthesis and other topics 
important to biological growth and energy. 


MCGRAW-HILL BOOK COMPANY, INCo 


330 WEST 42ND STREET 





NEW YORK 36. N. Y. 





12. British Columbia Acad. of Science, 
Vancouver, Canada. (W. J. Polglase, 
Dept. of Biochemistry, Univ. of British 
Columbia, Vancouver 8.) 

12-14. Use of Isotopes in Agriculture, 
East Lansing, Mich. (E. W. Phelan, Ar- 
gonne National Lab., Lemont, III.) 

16-18. Documentation Conf., Cleve- 
land, Ohio. (J. H. Shera, School of Li- 
brary Science, Western Reserve Univ., 
Cleveland 6.) 

17-20. American Pomological Soc., 
Rochester, N.Y. (R. B. Tukey, Horticul- 
ture Dept., Purdue Univ., Lafayette, Ind.) 

20-27. Pan American Cong. of Gastro- 
Enterology, 5th, Havana, Cuba. (N. M. 
Stapler, 1267 J. E. Uriburu, Buenos Aires, 
Argentina. ) 

23-26. American Soc. of Heating and 
Air-Conditioning Engineers, Cincinnati, 
Ohio. (A. V. Hutchinson, ASHAE, 62 
Worth St., New York 13.) 

23-27. Inst. of Aeronautical Sciences, 
New York, N.Y. (S. P. Johnston, IAS, 2 
E. 64 St., New York 21.) 

26-27. Western Spectroscopy Assoc. 3rd 
annual, Berkeley, Calif. (J. W. Otvos, 
Shell Development Co., Emeryville, Calif. ) 

27-28. Conf. on Protein Metabolism, 
12th annual, New Brunswick, N.J. (W. H. 
Cole, Rutgers Univ., New Brunswick. ) 

27-28. Western Soc. for Clinical Re- 
search, 9th annual, Carmel-by-the-Sea, 
Calif. (A. J. Seaman, Univ. of Oregon 
Medical School, Portland 1.) 

30-1. International Conf. on Fatigue in 
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Aircraft Structures, New York, N.Y. (A. 
M. Freudenthal, 716 Engineering, Colum- 
bia Univ., New York 27.) 

30-3. American Inst. of Electrical En- 
gineers, New York, N.Y. (N. S. Hibsh- 
man, AIEE, 33 W. 39 St., New York 18.) 

31-3. American Soc. of Sugar Beet 
Technologists, 9th biennial conf., San 


Francisco, Calif. (Western Beet Sugar 
Producers, Inc., 461 Market St., San 
Francisco 5.) 

31-4. American Physical Soc., New 


York, N.Y. (K. K. Darrow, Columbia 
Univ., New York 27.) 


February 


1-2. Armour Research Foundation Mid- 
west Welding Conf., Chicago, Ill. (H. 
Schwartzbart, Armour Research Founda- 
tion, Illinois Inst. of Technology, Chi- 
cago. ) 

1-3. Case Studies in Operations Re- 
search, Cleveland, Ohio. (Operations Re- 
search Group, Dept. of Engineering Ad- 
ministration, Case Inst. of Technology, 
10900 Euclid Ave., Cleveland 6.) 

2-3. National Symposium on Micro- 
wave Techniques, Philadelphia, Pa. (S. 
M. King, Inst. of Radio Engineers, 1 E. 
79 St., New York 21.) 

5-8. National Citizens’ Planning Conf., 
Washington, D.C. (Miss H. James, 901 
Union Trust Bldg., Washington 5.) 

9-10. Soc. of American Military En- 
gineers, annual, Chicago, Ill. (D. A. Sul- 
livan, 72 W. Adams St., Chicago 90.) 


16-17. National Conf. on Transistor 
Circuits, 3rd, Philadelphia, Pa. (J. D. 
Chapline, Remington Rand, Inc., 2300 W. 
Allegheny Ave., Philadelphia 29. ) 

19-23. American Inst. of Mining and 
Metallurgical Engineers, New York, N.Y. 
(E. O. Kirkendall, AIME, 29 W. 39 St., 
New York 18.) 

19-23. Soc. of Economic Geologists, 
New York, N.Y. (O. N. Rove, Union Car- 
bide and Carbon Corp., New York 17. 

20-22. American Educational Research 
Assoc., annual, Atlantic City, N.J. (F. W. 
Hubbard, AERA, 1201 16 St., NW, Wash- 
ington 6.) 

23-25. National Soc. of College Teach- 
ers of Education, Chicago, Ill. (C. A. 
Eggertsen, School of Education, Univ. of 
Michigan, Ann Arbor. ) 

24-25. American Physical Soc. Houston, 
Tex. (K. K. Darrow, APS, Columtia 
Univ., New York 27.) 

26-29. American Inst. of Chemical En- 
gineers, Los Angeles, Calif. (F. J. Van 
Antwerpen, AIChE, 25 W. 45 St., New 
York 36.) 

28-29. Scintillation Counter Sympo- 
sium, 5th, Washington, D.C.’ (G. A. Mor- 
ton, RCA Laboratories, Princeton, N.J. 


March 
12-16. National Assoc. of Corrosion 
Engineers, 12th annual, New York, N.Y. 
(Secretary, NACE, Southern Standard 
Bldg., Houston 2, Tex.) 


(See 18 Nov. issue for comprehensive list) 
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more accuracy here—to give 


better results in your lab 


Not even one degree variation in temperature 
at top and bottom of chamber! 

This uniformity (+7¢°C.) is a big reason 
you'll like Castle’s PRECISION INCUBATOR. 
It gives the accuracy you need and results you can 
depend on. 

Triple-wall construction provides extra-large 
heated water jacket, and insulating dead air 
space. This maintains even heat inside, keeps 
over-all chamber temperature to within 144° C 
of your setting. 

Circulating fresh air is pre-heated and con- 
tinually sent through chamber, preserving same 
humidity. 

No waste space, either. Inside heaters and cons 
trols are eliminated. Extra brackets allow closer 
shelf spacing, make 98% of interior usable. 

Cabinet and adjustable shelves are monel 
metal. Single and double compartment models 
available, in sizes from 19” x 18” x 14” up to 25” 
x 30” x 18”, 

There’s no need to continue with inaccurate 
equipment. Phone your dealer now for details 
on the Castle Precision Incubator, or write for 
Bulletin Q-8. 


BACTERIOLOGICAL 
APPARATUS 


WILMOT CASTLE CO, 
1763 E. HENRIETTA RD., ROCHESTER, N. Y. 
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ANNOUNCING ... 


A pioneering work based on a new 
unifying concept of physics and biology 


THE UNIFIED SYSTEM 
CONCEPT 
OF NATURE: 


College Ed. 
by Stephen Th. Bornemisza, Ph.D. 


Written by an eminent philosopher-physicist, this is a 
new, significant work on the ultimate composition and 
operating principles of the world in which we live. Step 
by step, this new unifying concept of physics and 
biology is developed—a concept that is important for 
every scientist and student engaged in basic and other 
research. 


PARTIAL CONTENTS: Causality and randomness. 
The recurrent changes. The structural changes. The con- 
cept of the self-maintaining system. Self-maintaining 
systems and entropy. The complimentary processes. The 
unified system pattern of the universe. The system con- 
cept and evolution. The fitness of the organic. The re- 
action of organisms to their space-time environment. 
The concept of organic image. Evidence of the organic 
image. Active processes. Passive processes. Harmonic 
bonds. Psychological aspects of the organic image. The 
explanation of fitness. Free energy and metabolism. 
Dysteleology. The defini- 
tion of life. The origin of 
life and the formation of 
organisms and communi- 
ties. The law of motive 
power. The systematization 
of psychophysical phenom- 
ena, including a table which 
for the first time translates 
experiences and sensations 
into physical terms, and 
vice versa. Published by 
Vantage Press, 120 W. 31 
St., New York 1. 


Just published . . . only $3.00 a copy 
Sent on approval—mail coupon 


cmon csc a earners ener eee 


| Vantage Press, Inc., 
1 120 West 31 St., New York 1 
I Please send me a copy of THE UNIFIED SYSTEM | 
! CONCEPT OF NATURE, by Stephen Th. Bornemisza, at | 
! $3.00. If not satisfied, I may return it for full refund 
1 within 5 days. 
() Payment enclosed (J Send C.O.D. | 
By. Merrreerererrrrrrrierierei eer 
BO o6nn600dednvesseeecesstsacdccaeneesstédedés | 
Bo “Perrrerrrcrrr cere Tome «2.02 GUAR 6 i necgeecs 
© ee ewan ew a ee eae eee eee eee eee wewand 
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CLASSICS 
BIOLOGY 


by August Pi Suner 


Authorized English Translation by 
Charles M. Stern 


This Survey of the Study of Life, told by one 
of the foremost living biologists, illuminates the 
high-points of progress in this science by fas- 
cinating glimpses into philosophical theories 
throughout the ages until reaching our present- 
day observational methods. 

Famous Controversies are discussed and ex- 
tensive textual extracts from outstanding works 
lead ever along paths of forward-surging dis- 
covery, generating in the reader a desire to delve 
still deeper into the most interesting subject 
within the compass of Man’s Mind—Himself! 

The general reader and the serious student as 
well as their teachers, not only in Biology, but 
also in Philosophy and Linguistics will find in 
this book much of value for discussion and de- 
velopment. Among more than three-score writers 
discussed with the wisdom of a lifetime devoted 
to the science, our author introduces us to 
thinkers of the finest calibre, whose fame is more 
widely witnessed outside the English-speaking 
world. 

The “single-clue” index is compendious and 
permits effortless reference to the name and ex- 
tract in which the reader is interested. 

The author is a former President of the Academy of Medicine 
in Barcelona. 


CONTENTS 
MATTER AND ENERGY IN LIFE 
STIMULUS AND EXCITATION 
METABOLISM GROWTH 
GJERM-CELLS AND SOMA: 
REPRODUCTION—FORM AND DyNAMICcs OF REpRO- 
DUCTION—HEREDITY— INDIVIDUAL AND SPECIES— 
PREFORMATION AND EPIGENESIS—LIFE ON EARTH 
(GEOGRAPHY AND PALAEONTOLOGY—CAUSATION 
AND Design — REFLEXES, CONSCIOUSNESS AND 
Witt—THeE WHOLE AND ITs Parts 


CreL_L THEORY 
— BIOCATALYSTS 
AND REPRODUCTION - 
SEXUAL AND ASEXUAL 


$7.50 
MAIL THIS COUPON TODAY 




















| Mail to your favorite bookseller or directly to 

| PHILOSOPHICAL LIBRARY, Publishers 

15 East 40th Street, Desk Z, New York 16, N. Y. 

| Please send me ...... copies of “Classics of Biology.” 

To expedite shipment I enclose remittance $........ 

8 RES Tres Pee eee ey eye eer 

DE vin ctsesadibreatienshposesobewsnda 
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NOW OVER 5100 


CHEMICALS 


@ Retene Quinone @ Scopolin 


@ Rhaponticin @ Selenium Sulfide 

@ 2(a-Ribitylamino)- 
1,5-dimethylazobenzene 

@ 6-d-Ribitylamino-3,4- 
dimethylbenzene 

@ Rubidium lodide 

@ Rubrene (Tetrapheny!- 
naphthalene) 

@ Rufol 

e@ Ruthenium 
Tetrachloride 


@ Salicoside 


@ Selenium Tetrachloride 

@ Serinol, dl 

@ Serylserine, dl 

@ Silicon Monosulfide 

@ Silicon Monoxide 

@ Silicon Nitride 

@ Silver Arsenate 

@ Silver Dichromate 

@ Silver lodate 

@ Silver Mercuric lodide 

@ Silver Proteinate 

@ Silver Telluride 

@ Sodium p-Aminohip- 
purate 


@ Salicylamine 

e@ Samarium Oxide 
@ Scandium Sulfate 
@ Scillaren @ Sodium p-Amino- 


@ Scopoletin salicylate 


Ask for our new 
complete catalogue 


Laboratories, Gnc. 


17 West 60th St. New York 23, N.Y 
Plazo 7-817] 


- BIND ‘EM... 
and you'll 
find them! 












Keep your copies of SCIENCE always available for 
quick, easy reference in this attractive, practical 
binder. Simply snap the magazine in or out in a few 
seconds—no punching or mutilating. It opens FLAT 
—for easy reference and readability. Sturdily con- 
structed—holds 26 issues. 


This beautiful maroon buckram binder stamped in 
gold leaf will make a fine addition to your library. 
Only $3.25 postpaid; add 50¢ for orders outside 
U.S.A. (Personal check or money order, please.) 
Name of owner, 75¢ extra; year of issue, 50¢ extra. 


e 1515 Massachusetts Ave.,.NW, 
Washington 5, D.C. 


SCIENCE 


| 
| 
| 
| 





SCIENCE, VOL. 122 











ACTH * Growth * Gonadotropes 
Estrogens * Androgens 


Corticoids * Progesterone 
Others 


HYPOPHYSECTOMIZED 
RATS 
ENDOCRINE TOXICITY 

TESTS 


Write for details 


ENDOCRINE LABORATORIES 
OF MADISON, INC. 


5001 W. BELTLINE HIGHWAY ¢ MADISON, WISCONSIN 




















GARCEAU ELECTROENCEPHALOGRAPHS 
A.C. Operated 
Inkless Writing 

Shipped Ready to Run 


No Batteries 
Require no Shielding 
Prompt Delivery 





THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 


A simplified inexpensive instrument for recording electrical 
potentials of the brain. Built-in interference eliminators - 
mit use anywhere. iatiow records—no photography or dim. 
development . Instantaneous localization with any 
2 of the 10 po Price $575.00 complete. 


All Garceau Electroencephalographs operate en- 
tirely from the 115 volts 50 or 60 cycle power lines. 


ELECTRO-MEDICAL LABORATORY, INC. 
SOUTH WOODSTOCK 2, VERMONT 











9 DECEMBER 1955 


RECTANGULAR JARS 


tor CHROMATOGRAPHY 





MORE TROUGHS IN LESS 
SPACE THAN IN ROUND JARS 











@ Size 8” by 12” by 21° 
o@ 4 Troughs crosswise 
@ 2 Troughs lengthwise 


e@ Simplified, adjustable 
trough suspension 


@ Glass or all-stainless-steel 
trough assemblies 


NO-RACK UNITS 


ter CHROMATOGRAPHY 





IDEAL FOR PAPER 
STRIPS UP TO 
FIVE INCHES WIDE 











@ Pyrex in all glass parts except lid 


@ Minimum of paris 
@ Convenient to use 
© Economical in cost and in use 
© Space-saving on work-bench and 


in storage 


@ Portable... 
for demonstration in classroom 
or lecture 


Write for literature 


RS: 
Ss 
MANUFACTURERS OF THE MOST COMPLETE 


LINE OF CHROMATOGRAPHY EQUIPMENT 


RESEARCH SPECIALTIES CO. 


1148 Walest Street e Berkeley 7, California 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS Atlanta Meeting 
by first class mail — early in December 


The General Program-Directory of the 122nd Meeting of the AAAS in Atlanta, Georgia, Dec. 
26-31, 1955, will be available to anyone, at cost, within the first week in December—whether he can 
attend the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 
1. The four-session symposium, “Atomic Energy and Agri- 1. AAAS officers, staff, committees for 1955. 
culture,” arranged by ORINS. 
2. The three-session program of the International Geo- 
physical Year. 


Complete roll of AAAS presidents and their fields. 
The more than 265 affiliated organizations. 
3. An AAAS-sponsored “Congress” on the shortage of young ye oe : 
scientists and science teachers. Historical sketch and organization of the Association; 
‘ ‘ sonstitution 2 Bylaws. 
4. Programs of the 17 AAAS sections (symposia and con- the Constitution and Bylaws 
tributed papers). 


- F 


5. Publications of the Association. 
5. Programs of the more than 60 participating societies. , : : ; 
6. The Special Sessions: AAAS, Academy Conference, Con- 6. AAAS Awards and Grants—including all past winners. 
ference on Scientific Editorial Problems, National Geo- 71M . i 
ae ti “ sea oe ages Piercig re . embership figures by sections. 
graphic Society, Phi Beta Kappa, RESA, Sigma Xi. sie 
7. Details of the Municipal Auditorium—center of the Meet- 8. Section committees (Council members) in detail. 
ing—and hotels and campuses. ‘ 
. »P pete? 9. Local committees. 
8. Titles of the latest foreign and domestic scientific films 
to be shown in the AAAS Science Theatre. 10. Future Meetings of the AAAS through 1962. 
9. Exhibitors in the 1955 Annual Exposition of Science and ; ae , : 
Industry and descriptions of their exhibits. 11. New and current activities of the AAAS. 


Advance Registration 


Advance registration has these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 2) You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish 
to attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. ( Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


lb. () Enclosed is $1.50 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 
Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) 
2. FULL NAME (Dr., Miss, etc.) gneiss 
(Please print or typewrite) (Last) 
3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


4. OFFICE OR HOME ADDRESS .. 


5. YOUR FIELD OF INTEREST 


6. CONVENTION ADDRESS 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


1025 Connecticut Avenue, N.W., Washington 6, D. C. 
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APPLICATION FOR HOTEL RESERVATIONS 
122nd AAAS MEETING 
Atlanta, Ga., December 26-31, 1955 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in Atlanta. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Atlanta and thereby avoid delay and confusion. The experienced Housing Bureau will make 
assignments promptly; a confirmation will be sent you in two weeks or less. As in any city, single-bedded rooms 
may become scarce; double rooms for single occupancy cost more; if possible, share a twin-bedded room 
with a colleague—and also save money. Mail your application now to secure your first choice of desired accom- 


modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date of departure. 














HOTELS AND RATES PER DAY 
* Hotels starred have sessions in their public rooms. Most hotels will place comfortable rollaway beds in rooms or suites 
at 2.50 or 3.00 per night. For a list of headquarters of each participating society and section—and for information on 
dormitory accommodations at Atlanta University and Georgia Institute of Technology—please see Science, July 22, or 
The Scientific Monthly, August. 
Hotel* Single Double Bed Twin Bed Suite 
Georgia Tech Zone 
Atlanta Biltmore* 6.00—10.00 8.00—14.00 10.00—14.00 15.00—50.00 
Cox-Carlton 4.00— 6.00 6.00— 8.00 6.00— 8.00 14.00—-16.00 
Georgian Terrace 5.00— 8.00 8.50—11.00 8.50—12.00 12.00-22.00 
Peachtree Manor 5.00— 8.00 7.50— 9.50 8.50—12.00 15.00—28.00 
Downtown Zone 
Atlantan 4.00— 5.50 6.00— 8.50 8.50-10.50 17.00 
Dinkler Plaza* 6.00— 8.50 7.00—11.50 13.00—15.00 12.00—35.00 
Georgia*® 4.00— 7.00 6.00— 9.00 7.00-10.00 15.00-20.00 
Hampton 2.50— 4.00 3.50— 5.00 5.00— 7.00 
Henry Grady* 5.50—12.00 9.00—12.00 9.50-—12.00 16.00—25.00 
Imperial 4.00— 5.50 6.00- 6.50 6.50- 7.00 
Jefferson 3.00— 3.50 4.00— 5.00 4.50-— 5.00 
Peachtree on Peachtree 5.00— 7.00 7.50—10.50 8.50-10.50 10.00—18.00 
Piedmont* 5.50— 8.00 7.50—10.00 10.00—14.00 20.00-25.00 
As required by local laws, the following are available for Negro members and visitors: 
Royal Hotel 4.00 5.00 
214 Auburn Ave., N.E. 
Savoy Hotel 2.50 3.50— 4.50 
239 Auburn Ave., N.E. 
University Motel 5.00 8.00 
55 Northside Drive, N.W. 
--------------- THIS IS YOUR HOTEL RESERVATION COUPON -—-—-—-—-—--—--—---—: 
AAAS Housing Bureau 
Room 912, Rhodes-Haverty Bldg. ND CE GOED os. ccc cdc acccescsccccsesnasséeuesctenns 
Atlanta 3, Ga. 
Please reserve the following accommodations for the 122nd Meeting of the AAAS in Atlanta, Dec. 26-31, 1955: 
TYPE OF ACCOMMODATION DESIRED 
Single Room ....cccccceceess Dasiees Bate ..ccccesseces Maximum Rate ..........+... 
Double-Bedded Room ........ EPGGOE TRAOD 2. ccccccceces Maximum Rate ............. Number in party ........see+. 
Twin-Bedded Room .......... EPGRIOGE TROGD 2c cccocesecs Maximum Rate ............+. 
TET ETT TT TT Terre DP cencéudbieseae Maximum Rate ............. Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


Piet Chotes Biatel oo. .c csccccsvscosss Second Choice Hotel .....ccccscccsseess Thied Chotes Hotel ....ccccccccccecee 
DATE GP ATEV AR cccc ccc ccccctancbevevccntobdsearciess BRP AR TT eeetee BOARD ccccccnccccsecccvesercssesesseesecee 
(These must be indicated—add approximate hour, a.m. or p.m.) 

IN I re eT TTT TTT eTTTITi TT TiTiTTiriyiTitiiry wl ee ol 

(Individual requesting reservation) (Please print or type) 
ADDRESS 


CSCS ES ESE HED SHHHH HS SOHSEHSEHSHS SESE EEEHHESSHEHEHSHESHHEHEHEEES HEHEHE HEHEHE SHE SESHEEHEEHEEHEHEHHEHTESEE EES 


(Street) (City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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YOUR ad here reaches over 32,000 
foremost scientists in the leadin 
educational institutions, industria 
laboratories, and research foundations 
in the U S. and 76 foreign countries 
—at a very low cost. 


CLASSIFIED: 18¢ per word, minimum 
charge $3.6 Use of Box Number 
counts as 10 additional words. 


DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be. sent on a charge 
account basis—provided that satis- 
factory credit is established. 


$22.00 per inch 
21.00 per inch 
20.00 per inch 
19.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Single insertion 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 











cM POSITIONS WANTED 


Certified Clinical Chemist; Ph.D.; 8 years head, 
university department of chemistry; 5 years 
chief, chemistry department, 600-bed hospital 
Medical Bure u (Burneice Larson, Director), 
Palmolive Building, Chicago. 


Chemist, clinical; Ph.D., veteran, interested in 
hospital, laboratory, research, or teaching posi 
tion. Washington, D.C. area only. Box 285, 
SCIENCE 12/16, 23 


Plant Physiologist, Ph.D. Academic and com 
mercial experience. Background of temperate 
and tropical research. Interested in teaching or 
research. Box 283, SCIENCE 


Research Plant Physiologist; tissue cultures, ra 
dioisotopes, autoradiography, chromatography, 
sugar metabolism, wants research position in 
New York City area. Box 284, SCIENCE X 


BOOKS + SERVICES + SUPPLIES 


‘The MARKET PLACE— 


M\\\\||| POSITIONS WANTED 


Young Physicist (biophysics, atomic and nu 
clear). Rensselaer Polytechnic Institute, 1956; 
starting graduate school in fall, seeks summer 
employment in New York City area. Jay Men 
dell, 8 Sherry Road, Troy, N.Y. 


||| POSITIONS OPEN |j 


Pharmacologist—Ph.D. or M.D.; Male, 30—40 
years of age, to head Division of Pharmacology. 
Training in pharmacodynamics and several years 
experience in application of pharmacological 
techniques to development of new medicinal 
agents essential, Some supervisory and admin 
istrative experience desirable. Company has just 
completed latest step in a continuing expansion 
of research program, a modern air-conditioned 
sompletely equipped research building. Area in 
mid-New York State popular for hunting and 
fishing. Complete employee benefit program of 
fered. Please forward résumés to Personnel Di 
rector. Eaton Laboratories Division, The 
Norwich Pharmacal Company, Norwich, New 


York. 


(a) Two Physicians, one with year’s residency in 
medicine, other who has completed Board train 
ing in internal medicine; former will serve as 
research assistant in rheumatic diseases, latter 
as assistant in program of teaching and research 
in rheumatic diseases; large teaching hospital 
(b) Biochem‘st trained in cholesterol metabo 
lism; knowledge of lipid or sterol chemistry ad 
vantageous ; medical school research department ; 
West. (c) Bacteriologist, Ph.D. or M.S 


sociation pathology 

center, East. (d) Biochem'‘st qualified super 
vise medico-chemical laboratory, 600-bed hospi 
tal affiliated medical school; should be interested 
in development of tests and assay methods for 
investigation of enzyme systems and protein 
behavior, East, $12-1 : il Bureau (Burneice 
Larson, Director Palmolive Building, Chicago 


as 


group; large city, medical 








Research Bacteriologist wanted for work in 
infectious disease, B.S. or M.S. but not Ph.D 
Apply to Department of Internal Medicine, The 
University of Texas, Southwestern Medical 
School, 2211 Oak Lawn, Dallas, Texas X 


HVT {ll POSITIONS OPEN |i] 


Organic Chemist, experienced Ph.D.; steroid 
background preferred. To work as member of 
a team of microbiologists and biochemists. Mid 
western ethical pharmaceutical company. Please 
send complete résumé. Our employees know of 
this opening. Write to Box 278, SCIENCE. X 


SUDAN GOVERNMENT 

The Research Division of the Ministry of Agri 
culture has vacancies for (a) Senior Agronomist, 
(b) Botanist, (c) Agronomist, (d) Soil Sur- 
veyor, and (e) Soil Chemist, all aged between 
23 and 45. Candidates must have Honours De 
gree or equivalent and be fully literate in either 
English or Arabic. Starting salaries will be in 
the scales for (a) and (b), £ 50--£E.1975, 
and for (c), (d), and (e), e.1075— £ E.1675 
(£E.1 is £1 Os. 6d sterling). Contract will be 
for up to 3 years subject to 3 months notice on 
either side. Free passage on appointment with 
cost of living outfit allowances. Generous 
leave with paid passages. Further informatior 
and application form can be obtained by writing, 

f Sudan Agent in 





preferably on a postcard, to 
London 3, Cleveland Row, St. James’s, London, 
S.W.1., quoting 433A for (a), 403 for (b), 433B 

{ X 


for (c), ?3 for (d), and 408 for (e). 








Technician, B.S., Research, infectious disease 
division, medical school; experienced in bac 
teriology, virolo or serology; $3700; East 
Send resumé anc otograph, Box 286, SCI 
ENCE 12/1¢ 
TT : : TTT 
GRANTS HA 
PLANT ANATOMY RESEARCH 
ASSISTANTSHIPS 

Available now or ar time before October 
1956 to students seeking M.Sc. or Ph.D. An 
nual stipend for half-time work $2100 to $2400 
plus remissior onresident fees $375. Full-time 





work probably l summers with additional 
compensation. R. A. Popham, Department of 
fotany, Ohio State University, Columbus 10 
Ohio 12/16, 


BOOKS AND MAGAZINES 





EQUIPMENT 








—provided that satisfactory credit 
Single insertion 

13 times in 1 year 

26 times in 1 year 

52 times in 1 year 





DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
is established. 
$22.00 per inch 
21.00 per inch 
20.00 per inch 
19.00 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


375 pages 





REPLACING TRADITIONAL REGRESSIVE LOGICS 
THE LOGIC OF MODERN SCIENCE 


Principia Press, Inc. 


A Logic Of Science Serving The Advancement Of Science 


J. R. Kantor 
$6.00 


Bloomington, Indiana 








HA 


"PROFESSIONAL SERVICES 











BOOKS AND MAGAZINES 


WANTED TO PURCHASE .. . \ 


CC Sonee: 


and BOOKS | 


Sets and runs, foreign 
and domestic. Entire 
libraries and. smaller 
collections 
WALTER |. JOHNSON @ 125 East 23rd St.. New York 10, N. Y. 


Write for 


BOOK MANUSCRIPTS INVITED | 


Free Booklet SC telling how we can publish 


your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 


in Calif.: 6253 Hollywood Blud., Hollywood 28 


wanted 





Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 


technicon 


the choice coverglass adhesive with 


MOUNTING 
MEDIUM 


higher refractive index * hardens quickly 


us lists and description of periodical files you are willing to sell 


at high market prices. Write Dept. A3S, 





BACK NUMBER PERIODICALS —ought and Sota 


@ Tell us what you want?—What have you to offer? 
DEPT. P, 56 E. 13th ST 
Established 1889 NEW YORK 3, N. Y. 


Abrahams Magazine Service 


S. CANNER, INC. es 
Boston 19, Massachusetts 


Sample? 


TECHNICON 





Of course, just write 


CMEMmIC at cOmPrany suc 


*¥Y* . ~~ von 











LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa 
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The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 














I 


|| PROFESSIONAL SERVICES |} 





LABORATORY SERVICES 


Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Screening of compounds for insecticidal, fungicidal 


and bactericidal properties * Biological evaluation 

and chemical determination of insecticides ® Peet- 

Grady and C.S.M.A. aerosol tests © Warfarin assays 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V ° MADISON 1, WISCONSIN 








|| SUPPLIES AND EQUIPMENT jill 


CONSISTENT RATS & MICE 


All animals antibietie free 


BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of a recognized strain 
of Wistar rats and W. S. mice 




















“SEXPERT REPAIRS” 


POLARIMETERS of any MAKE 
Complete Reconditioning 
Adjustment of Optica! System 
O. C. RUDOLPH & SONS 
Manufacturers of Optical Research & Control Instruments 
P.O. BOX 446 CALDWELL, N. J. 











PARLIAMENTARY SLIDE RULE—-settles questions of 
parliamentary procedure for committees and meetings oper- 
ating under standard rules of order. This vinyl plastic slide 
rule provides immediate answers to eight basic questions on 
the 36 most common motions. Based on Robert's Rules of 
Order Revised. $3.00 postpaid. PAN-L-VIEW, 708 Church 
Street, Evanston, Illinois. 














An 








Wil] SUPPLIES AND EQUIPMENT fill 





LABORATORY 
STIRRER 


Model #7605 $22” = 


One of complete line of laboratory- 
tested PALO Stirrers, inexpensive, 
thoroughly reliable, suitable for most 
laboratory stirring operations. 


~ WRITE FOR BULLETIN X-1. 








@ RARE 


PALO LABORATORY SUPPLIES, Inc. ‘New You > 
@ COMMON 


STAINS recive teen 


STARKMAN Biological Laboratory an Canad 


ada 











[Rats from the Wistar Strain| 














oo Laboratory Animals since 1929 eo 
o 

¢ |ALBINO FARMS] §& 
§ PO Box 331 2 
& RED BANK, NEW JERSEY 3 
|Swiss Mice — Albino Rabbits| 





ION EXCHANGE RESINS, 
ANALYTICAL GRADE 


Free bibliography of lon Exchange Resins 
in Catalysis available on request. 


ION EXCHANGE PRODUCTS 
9349 Cottage Grove Ave., Chicago 19, Ill. 





=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. MH Phone 6-6149 
Route 3, Syene Rood, Madison, Wisconsin 





Phone CEdar 3-5318 





SPRAGUE - DAWLEY, INC. 
PIONEERS IN THE DEVELOPMENT OF THE STANDARD LABORATORY RAT. 


All shipments made from our new modern, quarantined colony. 


SPRAGUE-DAWLEY, INC. - P. O. BOX 2071 


Madison, Wisconsin 








9 DECEMBER 1955 


1157 








BOOKS SERVICES SUPPLIES EQUIPMENT 


r-The MARKET PLACE 








TNININIININNINININN) cwwreneee bance iin” Senaiecaaaemmaain mITTTT 
||| SUPPLIES AND EQUIPMENT | I 
= yong and special equipm for micro- and technical photography 
for the hobbyist. Import your own. Save retailers impo rte profit “(About 
). Pay postman duty. Examples 
EXAKTA, The only completely versatile 35mm. camera. With: - | 
Automatic diaph. Zeiss Tessar F2.8 $15 (duty $2 
Automatic diaph. Isco Westanar F2.8 $13 (duty a9 ) 
Automatic diaph. Schneider Xen F1.9 $195 (duty $26.) 
Automatic diaph. Zeiss Biotar F2.0 $199. (duty $26.) 


Similar price 
riginal factory packing. Par 
Pre-payment through bank ar pection or 

atisfaction before we are paid iaoten ed, (and objective) 
(please specify interests and requirements), and pricel 
All transactions on money-back ba WORLDPOST 


all other famous make All new. Latest 1955 
and insu 


ance included. Nc 
. ‘ 








lists by t n airmai 
TANGIER, MOROCCO 


albino rats” 


HYPOPHYSECTOMIZED RATS» 
*Descendants of the Sprague-Dawley 
and Wistar Strains 
o 
HENRY L. FOSTER, D.V.M. 


President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 





“From the hand of 
the veterinarian 
to research” 














SEND FOR DETAILS ON 
THE NEW, 
ULTRA-COMPACT 
GME-LARDY WARBURG 
APPARATUS 














A COMPLETE SELECTION 


of 
(ea NUCLEOPROTEINS and 
rq DERIVATIVES 
ig | All of Highest Possible Purity 








i 


‘SU PPLIES AND EQUIPMENT §jij)|||)| 





for 


Tissue Culture 
NORMAL HUMAN SERUM 


(dried) 


25 cc., 100 cc., 250 cc. sizes 


HYLAND LABORATORIES 


4501 Colorado Blvd., Los Angeles 39 
252 Hawthorne Ave., Yonkers, N. Y. 























HOLTZMAN RAT CO. 


uniformity in response from 
group to group and year to year. 


Rt. 4, Box 205 Madison 4, Wisc. 
Phone Alpine 6-5573 

















FOR 
INVESTIGATIONAL 
USES 


Typical Derivatives 


ADEN( Yl TRIPHOSPHATE 
ADENIN 

ADEN( ONINE DIPHOSPHATE 
ADENYLIC ACID (Muscle) AMP 
2-AMINO-4-METHYL PYRIMIDINE 
COENZYME A 

COZY MASE (Coenzyme 1) 
CYTIDINE 

CYTIDYLIC ACID 

CYTOCHROME C 

CYTOSINE 
GLUCOSE-1-PHOSPHATE 
TRIPHOSP HOPYRIDINE NUCLEOTIDE 
URIDINE-5-PHOSPHATE 
XANTHOSINE 


WRITE FOR 
NEW CATALOG 
(November 1955) 
OVER 1500 ITEMS 


Write Dept. #102 











NUTRITIONAL BIOCHEMICALS 


C .O 8 PF Bee 


21010 MILES AVENUE ° 





1158 


a a ee. 


CLEVELAND 28, OHIO 


SCIENCE, VOL, ..122 

























C. Wilson (B.S., North- 
" 932 M.A Ohio State, 
1934; Ph.D., Chicago 
Electric Research Lab- 


World 


Dr. Volney 
we terT 

1938) has been 
at the General 
ratory ince 194 During 
War Il he was instrument section 
chief at the U. of Chicago metal 





cal laboratory at rking at 
Alamos. He has done extensive basic 
research in cosmic rays, instrumen- 


tation, atomic power, and magnetism 


Why magnets are magnets 


General Electric's Dr. Voiney C. Wilson uses neutrons to 


discover fundamental facts for 


While Volney C. Wilson was director of instrumenta- 
tion and control for the first atomic pile, under the 
University of Chicago stadium, Enrico Fermi dem- 
onstrated to him and others working on the project 
that neutrons could be diffracted in the same manner 
as x-rays. Several years later, when Wilson’s interests 
turned to an intensive study of magnetism, he recog- 
nized the special value neutrons would have in re- 
vealing atomic arrangements in magnetic materials. 
Neutrons are not affected by electric fields, but—since 
they are very much like little magnets themselves— 
they are scattered by magnetic fields within crystals. 


Accordingly, Dr. Wilson designed and constructed 
a unique neutron diffraction spectrometer at the 





improving magnetic materials 


General Electric Research Laboratory. It is now in 
operation at Brookhaven National Laboratory, giv- 
ing G-E scientists new insight into the problem of 
why magnets are magnets. Wilson believes that learn- 
ing new fundamental facts about “atomic-magnetic” 
structure will result in better magnetic materials— 
and that even a small improvement in these materials 
will significantly increase their usefulness in com- 
puters, control equipment, and color television. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 












announcing the NEW 


@eeeeeoeeeereeeeeveseeeeeeeeeeeeeeeeeeeeeeeereeeee eee 


AO-BAKER 
INTERFERENCE 
MICROSCOPE 


.« « $0 accurate that it 
can resolve 35,000 
units of measurement in 


the thickness of this page 


eeeeveeeeev eee eveeeeeweeeeeeee 


A 


Ft 
object plane 


American Optical has joined forces with C. Baker of Holborn, Ltd., 4 Vhine tion 


England, to make available to American scientists one of the major advances 


A ‘ , ; reference 
in microscopy within recent years. 


focus 
The NEW AO-Baker Interference Microscope measures with 

astounding accuracy .. . even to 1/300 of a wave length. Not only does it 
permit interference measurements of optical thickness to a 

high order of accuracy, but it also affords a practical and reliable method 
of phase contrast and variable color phase contrast microscopy. 

Its function extends far beyond that of the normal phase miscroscope 
because the phase changes, visible in it, can be measured 

and converted into other information, such as total protein content 

of a cell or water content of a living cell. Innumerable important 
measuring applications for this instrument are constantly being discovered. 


path of light rays through 


shearing system 


Two types of achromatically corrected objectives and matching soterenas 
condensers are offered, shearing and double-focus, in powers of 10X, 40X focus —— object plane 
and 100X (water immersion). The shearing system is particularly object focus 
suitable for measurements of separated features such as single cells whereas 
double-focus has been found more useful for examination of 
continuous specimens, such as sections. The NEW AO-Baker Interference 
Microscope has been carefully designed to provide an extremely 
accurate instrument with a minimum of adjustments. The latter can be pam ae ee? Srovee 
made very quickly and are surprisingly simple to operate. Specimens ee evetem 
require no special preparation. Theorical treatise on transmission 
microscopy available on request. 


American Optical 


INSTRUMENT DIVISION 


Dept. X9 Please send illustrated cata- 
log on the NEW AO-Baker Interference 4 
Microscope and the Theorical treatise on 
transmission interference microscopy. 


ae eee 
i 


Name 


i 
Address , seupeduatinentans senestes i 
4 
i 


BUFFALO 15, NEW YORK City slide . — wn 


ee eee ed 








